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 Abstract 
 
The study is an in-depth analysis of the problems that occurred with the Dutch Mineral 
Accounting System (MINAS) after it was introduced in 1998. MINAS targets mineral 
surpluses from agriculture and combines nutrient accounting with a tax system. It was the 
Dutch government’s policy tool of choice for implementing the Nitrate Directive and has 
been successful in that it has lead to a reduction in nutrient surpluses.  
The study focused on the pig sector, and aimed to identify the problems that have 
occurred with the policy, how and why these problems transpired, and the manner in 
which they contributed to the erosion of the policy. The theme was approached by means 
of an empirical study, based on a series of interviews with key personnel within 
organisations involved with MINAS in The Netherlands.  
The difficulties with MINAS centre on the correct estimation of the mineral flows on and 
off the farm. As a policy based on sampling and measurement, the system is subject to 
various uncertainties, in particular relating to the estimation of the mineral content in 
manure. The inherent uncertainties can result in the imposition of unjustified levies, since 
the minerals imported and exported on paper do not tally with the flow in practice, and a 
mineral surplus may thus appear to exist on the farm. This was especially true for 
intensive livestock producers, and various farmers within this sector received MINAS 
levies in the range of thousands of euros, despite having disposed of all their manure.  
As a result of the manifested problems, the NVV (the Dutch pig farmers union) financed 
research into the various sources of inaccuracy that they perceived, in order to obtain 
scientific evidence and attack MINAS on legal grounds. Resistance to the policy within 
the target group took the form of litigation procedures, the occurrence of fraud and the 
exploitation of loopholes. The result of the increased resistance was a significant increase 
in the bureaucratic load, as the administrative organisation dealt with an escalating 
number of complaints in addition to an increase in the complexity as the system was 
continually adapted in an effort to address the various weaknesses.  
The roots of the problems that materialised during the implementation phase of MINAS 
can be traced back to the conceptualisation stage of the policy-making process, when it 
appears that inadequate research was undertaken into the consequences of applying the 
instrument, originally developed for use on dairy farms, across all agricultural sectors. 
Furthermore, the design of MINAS did not offer any economic incentive for intensive 
livestock producers to reduce their mineral inputs, and only entailed an increase in 
operational costs. The weakening of the economic position of pig farmers during the late 
1990’s, due to a number of external pressures, had a contributory effect in that it made the 
sector susceptible to any increase in costs, such as those imposed by MINAS. 
The financial implications of the uncertainties were later magnified when the tax rates 
were increased, and the loss standards were decreased faster than originally anticipated, 
as a result of the ongoing discussion with the European Commission regarding the ability 
of MINAS to satisfy the requirements of the Nitrate Directive.   
Thus, the erosion of MINAS was the result of the combination of a number of factors. 
The inherent problems could have been avoided, or at least foreseen, had the effect on all 
sectors been given equivalent attention. However, policy makers were incapable of 
preventing other developments, such as the increase in the stringency of MINAS as 
directed by the European Commission, and the negative economic climate that then 
contributed to a loss of support for MINAS.   
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1. Introduction 
 
 
1.1 Introduction to Research Area 
 
The study is an in-depth analysis of the Dutch MINeral Accounting System (MINAS). 
MINAS was introduced in 1998, and the policy targets mineral surpluses from 
agriculture, that is the excessive amounts of nutrients that leach from agriculture and 
cause the pollution of ground and surface waters.  
The Mineral Accounting System was the Dutch government’s policy tool of choice for 
implementing the EU’s Nitrate Directive, and thus, the main aim of MINAS is the 
reduction of nitrates in groundwater to the World Health Organisation safety limit of 50 
mg nitrate per litre of groundwater (WHO, 2003).  
Nutrient accounting seeks to reduce mineral surpluses from agriculture and to improve 
the mineral efficiency within the sector. As a policy tool, MINAS combines nutrient 
accounting with a tax system. Essentially, a farmer is taxed on the minerals lost to the 
environment on his/her farm.  
MINAS specifically targets nitrogen (N) and phosphate (as super phosphate P2O5), and 
adopts a farm-gate approach. It thus requires the farmer to register all mineral inputs and 
outputs of the farm, which are then reported as kg of N and P2O5 in the annual MINAS 
return.  The difference between the mineral inputs and the mineral outputs is assumed to 
be lost to the environment on the farm. Figure 1 summarises the different categories. 
 
 
Figure 1 Input and Outputs in MINAS (adapted from MANMF, 2001:10) 
 
MINAS adopts a black-box approach and does not take into account minerals within the 
internal cycle, such as manure applied to the land to grow fodder that is later fed to the 
                  INPUTS 
 
        Roughage 
       Concentrate feed 
      Livestock 
     Livestock manure 
   Organic manure 
  Chemical fertiliser 
 
          OUTPUTS 
 
         Livestock 
      Animal products 
    Roughage 
  Livestock manure 
 Arable crops 
Vegetable crops 
 
Inputs - Outputs = 
Loss to the Environment 
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livestock on the same farm (MANMF, 2001). It is only if the manure and crops are 
exported to/from other farms or third parties that they need to be considered in the 
MINAS return.  
Allowance is made within MINAS for certain unavoidable losses by means of the ‘levy-
free surplus’. This represents an admissible level of nutrient leaching that is bound to 
occur and also takes into account the ability of the environment to absorb a certain level 
of excess nutrients. Under MINAS a charge is imposed on each kg of nitrate or phosphate 
per hectare that is leached to the environment above this specified limit.   
MINAS was first introduced in 1998 for farms which had a livestock density of 2.5 LU / 
ha, which encompasses nearly all pig and poultry farms and the intensive cattle farms in 
The Netherlands, including three quarters of all dairy farms (OECD, 2003a). In 2001, the 
system was extended to all farms (MANMF, 2001). The levies have been increased 
incrementally since the policy was first implemented, until 2003, when a final levy rate 
was established. Furthermore, the levy-free surpluses have been incrementally reduced 
over the same period until the final standard was reached in 2003.  
 
1.2 Rationale for study 
 
The Netherlands is widely regarded as being one of the original three green member 
states within Europe, together with Germany and Denmark, due to its history of stringent 
national environmental policy. Indeed it has even been described, along with Germany 
and Denmark, as “The motor of EU environmental policy” (Liefferink and Andersen, 
2002), seeking on occasions to influence the formulation of European environmental 
regulations through their own superior national policy, involving a higher level of 
environmental protection. With this in mind it was considered intriguing to explore the 
implementation process of MINAS, a policy introduced in order to operationalise the EU 
Nitrate Directive, in the light of the recent ruling (2nd October, 2003) of the European 
Court of Justice (Case C-322/00), which states that The Netherlands “failed to fulfil its 
obligations under the Directive” (ECJ, 2003). Primarily, MINAS, as a loss standards 
system, was found to be fundamentally incompatible with the application standard1 
advocated in the Nitrate Directive, and MINAS will subsequently be replaced by a new 
policy in 2006. 
It can be interpreted from various sources (Brinkhorst and Pronk, 1999, MANMF, 2001, 
OECD, 2003a), that The Netherlands is in fact resolute in its intentions to address its 
national nutrient pollution problem. This presented an intriguing anomaly, which was 
considered worthy of investigation, ‘why has The Netherlands appeared to have failed 
with regards to MINAS?’  
                                                 
1
 The application standard defines the maximum amount of N (170 kg N / ha from manure) that can be 
applied per hectare of land. The MINAS loss standard defines the maximum that can be lost to the 
environment, which in practice allows room for a higher application of N, so long as the uptake from crops 
is also high.  
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Early research drew attention to the fact that problems had been experienced with the 
implementation of MINAS, in particular high instances of fraud, excessive numbers of 
personnel involved in the administration of the policy and in general an indication that the 
system might be very complex.  
In theory, economic instruments, such as MINAS, are more efficient and effective than 
regulations (Baumol and Oates, 1988), as represented by the Nitrate Directive, as they 
allow the target group to respond to the tax in a manner that best suits their individual 
circumstances, thus minimising the costs of achieving the environmental objective for the 
economy as a whole. Furthermore, the implementation of an economic instrument is 
considered to involve lesser administrative costs than regulations (Daugbjerg, 1997). This 
theoretical knowledge of the manner in which an economic instrument should function 
did not correspond with initial research findings, which suggested complexity and a high 
administrative burden.  
From a theoretical perspective, MINAS appears to be a well-designed instrument (Mallia 
and Wright, 2003). Indeed it appears that, when judged purely on environmental results, 
MINAS has been relatively successful, a fact borne out by the decline in nutrient 
surpluses within The Netherlands (RIVM, 2002). However, short-term environmental 
effectiveness is only one element for policy success. It seems that what appears to be well 
designed in theory does not necessarily translate into a successful instrument in practice. 
Therefore, a further rationale for the thesis was the continuance of a previous, purely 
theoretical study on the MINAS system, which concluded that the policy had been quite 
successful to date, judged on environmental results and a theoretical assessment of its 
design. The current thesis concentrates on empirically collected data and thus allows a 
deeper understanding of MINAS and therefore a more balanced assessment to be made, 
which was not possible in the previous desk study.  
The thesis is being conducted on the behalf of Danmarks Miljø Undersøgelse (DMU), 
who represent the target audience for the study. Following the completion of a previous 
thesis (Mallia and Wright, 2003), which focused on MINAS as a part of a comparative 
case study of two economic instruments, contact was made with Prof. M. S. Andersen of 
DMU. Interest was expressed in an in-depth analysis of the MINAS policy due to the fact 
that currently attention is being given to mineral accounting within Denmark as a possible 
way of addressing nutrient pollution from agriculture (email correspondence, 14th 
February, 2004), and the previous study had found that positive environmental results had 
been achieved under MINAS. Therefore, funding was provided in order to finance the 
research trip to The Netherlands. It was considered that an investigation into the problems 
that have occurred within such a system would yield information that might prove useful 
in a Danish context in order that similar problems might be avoided if a system similar to 
MINAS was to be introduced in Denmark.  
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1.3 Aim of Study 
 
Through an in-depth analysis of the MINAS policy the study aims to identify the 
problems that have occurred with the system, how and why these problems transpired and 
the manner in which they contributed to the erosion of the policy. It was anticipated that 
the research would contribute to the field of policy-making. 
The following problem formulation has been conceived to guide the research process:  
 
Why have problems occurred with MINAS and how have they contributed 
to the erosion of the policy? 
 
Before proceeding any further it is necessary to define what is meant by policy erosion as 
understood in this thesis. The following are considered to be indications that erosion is 
taking place. 
 
• Financial compensation / refunds made to target group 
• Exemptions made to target actors originally liable to taxation 
• Low percentage of tax revenues collected 
• Exploitation of loopholes within the system 
• Occurrence of fraud 
• Occurrence of litigation proceedings against the governing authorities 
• Refusal amongst target group to pay levies  
 
It is recognized that most of the situations listed above are likely to occur with regards to 
all policies but usually to a limited degree. It is considered that an increase in the 
administrative complexity and costs of a policy can also be regarded as indications of a 
reduction in the administrative efficiency and evidence that the instrument is not running 
smoothly. 
 
Research Questions 
 
In addition to the above problem formulation, a number of research questions have been 
formulated in order to guide the research process. It was considered that successfully 
answering these questions would in turn facilitate the resolution of the problem 
formulation.   
 
• How and why was MINAS introduced to operationalise the EU Nitrate Directive? 
• What have been the specific implementation problems that have occurred with 
regards to MINAS and how did they arise? 
• What influence have any identified problems had on the overall administrative 
efficiency of MINAS? 
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1.4 Boundary of Study  
 
At this point it was considered important to distinguish between the government’s 
decision to replace MINAS, as a result of the European Court of Justice’s ruling (2nd 
October, 2003), and the problems with the policy, which have occurred irrespective of the 
recent court decision.  The Court of Justice’s ruling proved to be ‘the final nail in the 
coffin’ for MINAS and was shortly followed by the decision to replace MINAS as 
illustrated by the following excerpt,  
 
“Because of the conviction of the European court…we will introduce a new 
system in 2006…if there wasn’t this conviction, we shouldn’t remove it.” 
(Jacob Vaarkamp, Ministry of Agriculture, interview excerpt) 
 
The thesis does not attempt to explain why MINAS is to be replaced in 2006. This would 
entail a separate line of enquiry involving both the communicative process between The 
Netherlands and the European Commission, including the decision of The Netherlands to 
introduce what was ostensibly a policy at odds with the demands of the Nitrate Directive, 
and more recent policy decisions made by the current government to cut costs related to 
manure policy by 40%. Rather, the thesis focuses on the problems that have beset the 
policy.  
It was decided early on in the research process to focus attention on the effects of MINAS 
on the intensive pig livestock sector within The Netherlands. The justification for this was 
that pig production represents one of the most intensive agricultural sectors in The 
Netherlands and thus it was expected that it might be the hardest hit by the policy, and 
that any implementation problems would be most apparent. Indeed, preliminary research 
indicated that many of the problems associated with MINAS apply to intensive livestock 
producers with no or very little land, whilst farmers with land are in a position to respond 
to the monetary incentive provided by the levies within MINAS by adopting specific 
management practices and/or technologies that reduce their mineral surpluses (Mallia and 
Wright, 2003). In such instances, which apply in particular to the dairy sector, MINAS 
appears to have worked well and therefore it was considered that such sectors would be 
unsuitable for an investigation into the problems that have arisen with MINAS.     
Amongst the intensive producers it is mainly the pig and poultry producers that have 
received large levies, the imposition of which would either indicate that excessive nutrient 
leaching has indeed taken place at the individual farm level or that some problems exist 
within the system, beyond the control of the farmer, that have resulted in these large fines. 
Although the poultry sector has been subject to high levies, this sector has had more 
options and also lower associated costs with regards to manure disposal than the pig 
sector. Therefore it was assumed that problems would not be so visible within this sector. 
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2. Methodology 
 
 
2.1 General Overview of Study 
 
Primary research focuses initially on the implementation phase in order to highlight a 
number of uncertainties that are inherent in the system and how these resulted in 
unjustified high levies for intensive livestock producers. Next, the study seeks to trace 
back the root of these flaws to the formulation phase of MINAS in order to understand 
why the problems materialised in the first place. Subsequently the consequences of the 
uncertainties are addressed and how they then contributed to a significant increase in the 
bureaucratic load for the administrative organisation and resistance to the policy in the 
form of litigation procedures, fraud and the exploitation of loopholes. The study analyses 
the context into which the policy was implemented in an attempt to uncover various 
factors that contributed to the problems experienced. This chapter will present a critical 
discussion of the methods utilised in this thesis to answer the problem formulation. 
 
2.2 An Empirical Study 
 
The approach selected as being the most appropriate was an empirical study to be based 
on a series of interviews with key personnel within organisations involved with MINAS. 
This was considered necessary because of the exploratory nature of the questions being 
asked, the answers to which are not available from secondary literature sources. However, 
the empirical element will also be supported by a theoretical discussion of issues pertinent 
to the subject matter, which will serve to provide knowledge and a framework enabling 
the interpretation of the results. Having decided upon an empirical approach, the next 
course was to locate suitable interviewees.  
 
2.2.1 Interviewee Selection and Organisation 
 
In order to locate suitable personnel in a position to provide information relevant to the 
research question it was first necessary to identify the various institutions involved with 
MINAS. This was performed in a variety of ways. Firstly, a review of the existing 
literature on MINAS provided a list of the publishing institutions, which were then 
contacted via email. Secondly, contacts that had been established in connection with a 
previous study were recommenced and thus emails were sent to an employee within the 
Dutch Ministry of Agriculture and an assistant professor at Wageningen University with a 
request for an interview and further contacts. It was very fortunate that the majority of 
people contacted were willing to provide assistance in one form or another. Perhaps this is 
a reflection of the established tradition for dialogue and negotiation that exists within The 
Netherlands.  
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The search for interviewees was guided by a key objective: to obtain as many different 
perspectives on the MINAS system as possible. It was considered that speaking with 
interviewees representing diverse fields, including agricultural science, economics and the 
environment, as well as a number from the key organisations involved with MINAS, 
would facilitate a more balanced investigation into the problems that have occurred with 
the policy and would also broaden the understanding of the range of issues involved. 
Particular effort was put in the search for interviewees within the key institutions involved 
with the administration of MINAS. It was considered that their inclusion was vital as they 
are concerned both with the formulation and implementation phases of the policy and thus 
possess detailed knowledge, which would otherwise be inaccessible.   
Information regarding the different aspects of the study was obtained through interviews 
with key personnel employed within the following institutions. 
 
• Ministry of Agriculture, Nature and Food Quality (LNV) 
• Levies Office (Bureau Heffingen) - the Government’s administrative organisation 
for manure policy. 
• LTO Nederland (Land- en Tuinbouw Organisatie Nederland) - the main Dutch 
Farmers Union) 
• NVV (Nederlandse Vakbond Varkenshouders) - the Dutch Pig Farmers Union 
• DLV Advisory Group - Commercial advisory group: formerly the governmental 
Agricultural Extension Service 
• Alterra, Wageningen University and Research Centre 
• LEI  (Agricultural Economics Institute) 
 
These represent the seven interviews that form the basis of this study. Contact was also 
made with an employee within the Ministry of Spatial Planning, Housing and the 
Environment (VROM), and whilst it was not possible to conduct an interview, the contact 
agreed to complete an initial questionnaire and subsequently provided opinions and 
comments on aspects of the study. Furthermore, an additional employee within the 
Ministry of Agriculture provided comments on aspects of the study via email 
correspondence. Attempts were also made to interview staff within the following 
organisations connected with MINAS, 
 
• Centre for Agriculture and Environment (CLM) – Provides advice to policy-
makers and is credited with devising MINAS  
• The General Inspection Service (AID) – Subsidiary administrative organisation to 
the Ministry of Agriculture, conducts on-farm inspections  
• Cows and Opportunities – Demonstration project promoting agricultural best 
practice regarding nutrient use 
• DeMarke experimental farm - Demonstration farm project promoting agricultural 
best practice including increasing nutrient use efficiency 
• Pig farmers 
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Efforts were made to locate pig farmers to interview. It was considered that this would be 
useful in order to obtain the viewpoint and experiences of the ‘layman’, which might 
yield insights into how intensive pig farmers deal with MINAS on a day-to-day basis. 
This would provide a balance to the remaining expert-orientated interviews. However, it 
was not possible to organise interviews with these institutions or with individual farmers 
within the short-timescale set aside to arrange the research trip. Initial emails requesting 
interviews were sent out at the end of October 2003, with the research trip scheduled to 
take place in the first week of December.  
The initial intention was to order the interviews in such a way that those with employees 
within the key institutions involved with MINAS, and thus those that were perceived to 
be more central to addressing the aims of the thesis, would be conducted towards the end 
of the week. The reasoning behind this was twofold. Firstly, it was planned so that a 
better understanding of the various issues could be built up during the initial interviews 
with the more impartial interviewees and followed by representatives of the target group, 
so that the final discussions with the administration could be more focused. The 
interviews with Dick Oele of the Levies Office and Jacob Vaarkamp of the Ministry of 
Agriculture were considered to be the most important due to the central role both 
organisations have played in the formulation and implementation of MINAS. Secondly, it 
was considered beneficial to attempt to organise the interviews as described so that 
experience of the interview process could be developed and thus to provide the 
opportunity to improve individual interview techniques as the week progressed. Once 
again this strategy was not entirely successful, due to the schedule of the interviewees.  
The interview schedule is illustrated in table 1 below, and is followed by an introduction 
to the interviewees. This is included to illustrate the validity of the information provided. 
Table 1 Conducted Interviews 
 
2.2.2 Introduction to Interviewees 
 
Professor Dr. Ir. Oene Oenema 
Position: Program leader – Agriculture/Environment interactions at Alterra and part-time 
professor, "Soil Fertility and Nutrient Management” at Wageningen University.  
December 
2003 
10.00  -
11.00 
11.00 - 
12.00 
12.00 - 
13.00 
13.00 - 
14.00 
14.00 - 
15.00 
15.00 
-16.00 
16.00 -
17.00 
17.00 - 
18.00 
Monday  
8th 
 W. Zwanenberg 
NVV 
 
Tuesday  
9th 
 D. Oele 
Levies Office 
 
Wednesday 
10th 
H. Lammertink &  
G. Schrijver DLV   
 C. van 
Wagenberg LEI 
 Prof. O. Oenema  
Alterra 
Thursday 
11th 
M. Heijmans 
LTO 
 
 
J. Vaarkamp  
LNV 
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Experience relating to MINAS: Prof. Oenema has been involved with various studies 
dealing with MINAS and the EU-Nitrate Directive including the first preparation for 
derogation, evaluation studies of MINAS and establishing default values for gaseous 
nitrogen losses from animal manure in houses and storages. He is also chairman of the 
scientific committee of the government for the Manure Law. 
Role of the Organisation: Alterra (Research Institute for the Green World) is part of 
Wageningen University and Research Centre (Wageningen UR). Alterra combines an 
extensive range of expertise on rural areas and their sustainable use. The many themes of 
Alterra's research effort include economy and ecology and sustainable agricultural 
systems. Alterra engages in strategic and applied research to support design processes, 
policymaking and management at the local, national and international level2. 
 
Drs. Coen van Wagenberg 
Position: Scientific researcher  
Experience relating to MINAS: Drs. van Wagenberg has studied MINAS extensively 
focusing on the economic impact on pig holders and how they could comply with 
legislation. He has conducted research into the possibilities for the reduction of mineral 
excretion in intensive pig husbandry and has worked for the Research Institute for Pig 
Husbandry as a scientific researcher, mainly focusing on manure excretion. Drs. van 
Wagenberg developed a MIP-model determining the optimal way individual pig farmers 
could cope with MINAS and has investigated possibilities to reduce mineral excretion on 
farms, to determine a reasonable reduction of the legal excretion level.   
Role of the Organisation: The Agricultural Economics Research Institute (LEI) is the 
leading institute in The Netherlands for social and economic research on agriculture, 
horticulture, fisheries, forestry and rural areas. The LEI forms part of Wageningen UR, a 
co-operative venture between the Agricultural Research Service, Wageningen University 
and Research in Practice and is the central organisation for fundamental strategic and 
applied research3.  
 
Mr. Herrold Lammertink  
Position: Director of the DLV Dairy Consultancy within the DLV Advisory Group 
Experience relating to MINAS: The company employs 70 consultants who give advice 
to dairy farmers on technical, strategic and financial issues, including MINAS. 
Role of the Organisation: The DLV Advisory Group is the former governmental 
Agricultural Extension Service, which was privatised in 1993. The core of DLV business 
is to advise farmers in all agricultural sectors on how to optimise production, technically 
and economically, in an environmentally sustainable manner. The percentage of Dutch 
farmers that make use of DLV services varies from 40 to over 70% of the total number in 
a particular sector4. 
 
Mr. Gerben Schrijver 
Position: Consultant for DLV Intensive Consultancy  
                                                 
2
 Source: Wageningen University website http://www.wur.nl/uk/research/ 
3
 Source: LEI website http://www.lei.wageningen-ur.nl/lei_engels/HTML/home.htm 
4
 Source: DLV website http://www.agriconsult.nl/engels/P3DLVProfile.htm 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 10
Experience relating to MINAS: Advising pig farmers on both financial and technical 
issues including nutrient management. 
 
Mr. Jacob Vaarkamp 
Position: Policy advisor in the Minerals and Ammonia department of the Agriculture 
Directorate of the Ministry of Agriculture, Nature and Food Quality.  
Experience relating to MINAS: Jacob Vaarkamp is a policy adviser on nutrient 
regulation, specialised in policy issues concerning MINAS. In this capacity he is involved 
with inspection and the enforcement of the regulation. He also works on ensuring the 
coherence of MINAS and on solving complex problems, which farmers face when 
applying the regulation. Finally he is working on the goal of the Parliament to reduce the 
administrative burden of MINAS. 
Role of Organisation: The implementation of manure policy. The implementation of the 
Nitrate Directive is the first responsibility of the Ministry of Agriculture. Monitoring is 
performed through the subsidiary organisation, the General Inspection Service, and 
administration through the Levies Office.    
 
Mr. Dick Oele 
Position: Contact person at the Levies Office for The Hague. 
Experience relating to MINAS: Has been involved in manure policy since 1997, 
including setting up the administration for MINAS at the Levies Office. He is currently 
also involved in the discussions regarding the new policy and the administrative 
implications. 
Role of Organisation: The Levies Office in Assen is the implementing body for the 
Dutch manure policy of the Ministry of Agriculture, and was originally set up to 
administer the quota system and collect the related surplus levies. It later became 
responsible also for the administration of MINAS and MAO when these were introduced.   
 
Mr. Wyno Zwanenberg 
Position: Vice chairman of the NVV, the Dutch Pig Farmers Union. 
Experience relating to MINAS: As a pig farmer, living with the MINAS system on a 
daily basis since its implementation in 1998, and as the Vice Chairman of the NVV. 
Role of Organisation: The NVV was founded in April 1994 with the aim of protecting 
the interests of the pig sector. The union currently has a membership of approximately 
3000 farmers, and represents 50% of the pig sector in terms of animal numbers. The 
union has taken legal steps on account of a number of initiatives related to the manure 
policy, such as proposed quota cuts on the pig livestock sector and MINAS levies 
imposed on various farms. The NVV also funded research related to the impact of 
MINAS on the pig sector, in particular the accuracy of measurement techniques involved 
in sampling. 
 
Mr. Mark Heijmans 
Position: Secretary Livestock Farming and Environment of LTO Nederland, the Dutch 
Organisation for Agriculture and Horticulture. 
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Experience relating to MINAS: The LTO’s expert on MINAS 
Role of the Organisation: LTO Nederland is an umbrella organisation for five regional 
and sixteen sectoral organisations in agriculture and horticulture. The LTO has a 
particular focus on political activities.  
 
Drs. Rudy Uwland (Questionnaire) 
Position: Policy advisor within the Soil, Water and Rural Environment Directorate of the 
Dutch Ministry of Housing, Spatial Planning and the Environment.  
Experience relating to MINAS: Involved with mineral policy for the last two years. 
Role of the organisation: Concerned with the environmental element of the Dutch 
manure policy. The Ministry has to determine the level of loss standards for nitrogen and 
phosphate, monitors the environmental status and has discussions with the European 
Commission. The Ministry is responsible that measures are taken by the Ministry of 
Agriculture to reach the environmental goals.  
 
Mr. Bart Crijns (email communication) 
Position: Junior policy advisor in the Minerals and Ammonia department of the 
Agriculture Directorate of the Ministry of Agriculture, Nature and Food Quality. 
Experience relating to MINAS: Two years working as a junior policy advisor in the 
Minerals and Ammonia department of the Agriculture Directorate of the Ministry of 
Agriculture, Nature and Food Quality. 
 
2.2.3 Interviewee Bias 
 
It is recognised that a study such as this, which relies on interviews with actors 
representing different fields of specialisation and interests, may be prone to bias. Firstly, 
there is the possibility that the interviewers themselves can be influenced by certain 
interviewees for various reasons, which can, for example, result in an over-emphasis on 
one interpretation of events. Furthermore, the interviewer can have personal biases, which 
can influence the interview process and subsequent interpretation of the data. An 
awareness of such possibilities at the outset provides the opportunity to avoid such 
potential biases occurring, which might otherwise result in the subjective treatment of the 
data. 
It may appear logical to apportion blame in a study which seeks to discover why problems 
have occurred with a policy. Such a possibility is no doubt recognised by the 
interviewees, some of whom may attempt to give strategic answers or avoid certain lines 
of questioning in order that they, or the organisation they represent, are not incriminated.  
Wherever possible, secondary data sources were utilised to confirm information given in 
the interviews, and the level of agreement / disagreement between various interviewees 
on the different issues raised was also taken into consideration during the analysis, given 
the possible biases of the interviewees. It was thus hoped that a more objective analysis 
could be made. 
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2.3 The Interview Process 
 
It was considered that the interviews should be semi-structured in design and thus a 
number of questions were formulated for each, prior to travelling to The Netherlands. 
These were to serve as a guide during the interviews to ensure all the pertinent questions 
were covered. Each interviewee was asked in the week prior to travel whether they had 
any objections to the interview being recorded and as none had, all the interviews were 
taped. Each interviewee was informed that their individual interview transcripts would be 
subsequently sent to them so that they would have the opportunity to read them through 
and request that certain statements not be used if so desired. This was done in 
consideration of the subject matter, which at times dealt with issues of conflict within 
institutional settings. A couple of statements were subsequently excluded from the 
analysis due to their sensitive nature.  
Despite the previous formulation of questions for each interview, it was intended that this 
be only a guide and it proved necessary to be flexible as further questions, not considered 
beforehand due to a lack of knowledge, became appropriate. In this way, the preparations 
for the interviews were continuously adapted during the course of the week as a result of 
the increase in knowledge gained and in order to explore issues raised in earlier 
interviews, as well as to verify the legitimacy of particular statements made previously. 
The interviews varied in length between 1 and 2½ hours.  
Preparation for the interviews involved reference to literature on interview techniques, 
which served to highlight potential bad habits and provided guidelines for the process. 
However, despite this preparation, mistakes were made and it soon became apparent that 
there is no substitute for practice in mastering the art of interviewing. Therefore, there 
follows a critical assessment of the research trip.  
 
2.3.1 Assessment of Interview Process 
 
Lack of experience manifested itself at times in one or two of the latter interviews in the 
form of a degree of impatience on the behalf of the interviewers. This was due to having 
heard the same issues concerning the problems with MINAS in the previous interviews 
and this resulted in a tendency to perhaps skirt over the topics without a full appreciation 
of the importance of verifying earlier statements concerning these key points. 
Furthermore, having conducted some initial categorising of the information contained 
within the interviews after the research trip a number of further questions, that would 
have been pertinent to ask during each interview, became apparent. Certain issues could 
have been pursued further. However, this was mitigated to a degree by keeping in contact 
with the interviewees so that it was possible to send additional questions via email.   
It was decided beforehand that the interviewee should be allowed to talk without 
interruption as far as possible to allow them ample time to develop their own train of 
thought, although this proved difficult in practice. This was again due to a lack of 
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experience on the part of the interviewers, the result being that at times interruptions were 
made. This was particularly noticeable during the earlier interviews when interruptions 
were made in order to finish statements on the behalf of the interviewees due to the 
interviewers assuming that they knew what was going to be said. This habit had 
consequences for the subsequent analysis of the results, as at times it was not possible to 
use statements made by the interviews to illustrate particular points, as they had not been 
given the chance to finish what they were saying themselves. This is illustrated in the 
following interview excerpt,      
 
Yes. That also differs from farmer to farmer, and…so that’s a different one, and 
that’s a difficult one, and then you have the feedstuff that’s coming in the farm, 
and that’s also…you have to analyse how much nitrogen and phosphate is in it... 
Interviewer 1: If, don’t the feed suppliers... 
Interviewer 2: but shouldn’t it say on the packet? 
Interviewer 1: yeah, don’t the feed suppliers 
Yes, of course 
Interviewer 2: Because then it …does it still…vary 
            Yeah, yeah 
Interviewer 2: Yeah, ok. And how much does that vary then? 
You don’t know 
Interviewer 2: No? 
You don’t know. 
 
Due to the interruptions in this dialogue no reproducible, reliable knowledge concerning 
whether the mineral content of the feed is stated on the packet or not, or whether it is 
analysed through sampling has been yielded. 
Another lapse in technique involved one interviewer asking a question and then the other 
developing the question into another before the interviewee had the opportunity to answer 
the first, thus negating the initial question, which remained unanswered, as illustrated 
below, 
  
Interviewer 1: how much is owed to the Bureau then, in…from surplus farms? 
What? 
Interviewer 1: how much is owed to the Bureau, how much is owed from surplus farms, 
and how much has been collected, and is it…can you give us any idea of…? 
…How much is owed? I…? 
Interviewer 1: well, yeah…. 
Interviewer 2: …I mean like is it easy to actually collect the tax? In practice? Because 
you could send a bill, but the farmer says ‘I’m not going to pay it’, like…and then they go 
to court 
The situation now, they don’t want to pay it.  
 
The failings in technique discussed occurred in the main during the first few interviews, 
after which the interviewers became more aware of their role as listeners. In this way the 
research week served as a continual learning process involving the identification of bad 
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habits and their subsequent avoidance so that the latter interviews reflected this 
improvement in technique.  
 
2.3.2 Data Sources Utilised 
 
The thesis relies on empirical data collected during the seven interviews, the 
questionnaire and subsequent email correspondence, as the main sources of information 
for the discussion and conclusion. However, wherever possible, data from documentary 
sources has been combined. Therefore, an attempt has been made to corroborate 
interviewee statements with data obtained from published sources. This convergence of 
two or more sources of information on a given finding then serves to increase the quality 
and the validity of that finding (Yin, 2003). Three forms of evidence have been used as a 
basis for this study: 
 
• Empirical data collected from interviews, questionnaire and email correspondence 
with staff placed within organisations dealing with MINAS. 
• Documentation: Governmental letters, formal studies, articles, websites. 
• Archival records: Organisational records, specifically an end of year report and 
budget forecasts from the Levies Office 
 
As stated previously, the thesis seeks to make conclusions that are based on corroboratory 
evidence obtained from multiple sources. For example, the inclusion of data taken from 
the end of year report from the Levies Office was considered important in order to be able 
to support interviewee statements concerning increasing complexity and costs. In a 
similar manner, data from recent scientific reports, investigating the uncertainties inherent 
in the system, has been used to support their actual existence and in order to present 
precise figures where possible, relating to nutrient variances, which could not be done 
during the interviews. Difficulties were experienced throughout the course of the study 
due to the fact that the majority of key scientific papers on MINAS are written in Dutch, 
as they are intended for a national audience. Finally, the interviewee evidence itself has 
been used in such a way as to be mutually supportive, in that an attempt has been made to 
find converging statements from different interviewees.    
 
2.3.3  Interview Coding 
 
Having completed the interviews, all seven were then transcribed into text. This was done 
to produce a clear coherent text with the majority of pauses, repeated words and 
expressions of hesitation removed. Care was taken throughout to ensure that the meaning 
of the dialogue was not altered. The next stage was to code the interviews in order to 
categorise the information under certain topics, which were deemed to be important to the 
aim of the thesis. This was considered necessary so that it would be easier to locate the 
relevant statements when writing about certain topics. To this end approximately 15 
themes were identified and each interview was then read in order to locate sections where 
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the particular themes were the topic of conversation. As it transpired, these initial 
categorisations proved not to be so relevant as they were too general in nature. Therefore, 
the data was re-categorised, with each theme corresponding to certain issues that were 
considered to be problematic in that they were deemed to have contributed to the erosion 
of the policy, in that they resulted in weaknesses in the system, fuelled resistance to the 
policy, increased administrative costs and complexity etc.  
 
2.3.4 Verification of Identified Problems  
 
In order to increase the validity of the conclusions reached in this thesis, communication 
was maintained with the interviewees and contacts so that the problems identified and the 
subsequent effects on the administrative efficiency of the policy could be further 
explored. The intention was to obtain comments on the identified problems and their 
subsequent significance for the erosion of MINAS from the contacts. Therefore, the 
schematic representation of external pressures, problems and consequences (See page 
119) was sent to the contacts with a request for their comments. The rationale behind this 
course of action was to ensure that no significant problems with the policy had been 
overlooked. It was envisaged that the comments received would underline the relevance 
of the problems although the opposite was also possible, with some hypothetical 
problems, which had been considered as being central to the erosion of the policy, being 
rejected out of hand or being identified as being less significant by the interviewees. This 
would then necessitate a re-assessment procedure with the re-evaluation of what were the 
central factors in the explanation. In general it was thought that this process of 
verification would increase the validity of the explanations given in this study. 
 
2.4 Analytical Framework 
 
An institutional framework of analysis was considered appropriate for the study. This 
approach takes institutions as the basic unit of explanation and maintains that public 
policies need to be understood in the light of the specific configuration of institutions and 
organisations that exist within the political system (Weale, 1992). Young (1989:5) defines 
institutions as, 
 
“Identifiable practices consisting of recognised roles linked by clusters of 
rules or conventions governing relations among occupants of these roles.” 
 
Thus an organisation is an institution but so are established laws or customs. According to 
Rhodes (1997:65), the institutional approach employs the “techniques of the historian and 
explores specific events, eras, people and institutions”. In order to apply such an approach 
it is necessary to refer to the specific institutional settings within which MINAS was 
formulated and implemented. It was considered that the problems that developed during 
the implementation phase of MINAS could best be explained by an analysis of the 
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various institutions at play and therefore the explanations for the erosion of MINAS are 
framed in this perspective.  
 
2.5 Rationale for Chapters and Theoretical Framework 
 
The next chapter entitled “Policy Background” is included to provide important 
information on the pig sector in The Netherlands (which is identified as being the main 
contributor to nutrient pollution), the scale of the manure surplus problem, and the 
development of manure policy, in particular MINAS. This information is necessary to 
obtain an understanding of the scale of the nutrient pollution problem but also to 
emphasise the economic importance of the pig sector, which together hint at the 
potentially controversial nature of any policy introduced with the serious intention of 
addressing the manure surplus.  
The subsequent chapter is the theoretical basis for the study. As the aim of the project is 
to discover the problems that have occurred with MINAS and how they have contributed 
to the erosion of the policy, the inclusion of implementation theory may at first appear to 
be a suitable theoretical framework for the study. Mazmanian and Sabatier (1989), 
present a framework for implementation analysis in which they provide a categorisation 
of common problems that can occur with public policies. These include such issues as a 
lack of initial allocation of financial resources, increasing complexity including policy 
accumulation, technical difficulties, a lack of commitment by officials to statutory 
objectives, changes in socio-economic conditions and technology and changes in public 
support for statutory objectives. Whilst a number of these potential problems are 
applicable to the MINAS policy, implementation theory itself cannot tell us anything 
about how such problems arose in the first place. For example, the MINAS system is 
plagued by technical difficulties experienced during attempts to accurately measure the 
mineral content of manure. These take the form of uncertainties, which are identified as 
problems that have contributed to an increase in the administrative burden of the policy 
and also aggravated opposition to MINAS amongst sections of the target group. However, 
how did these technical difficulties arise in the first place, or more specifically, how did a 
policy come to be implemented that contained such potentially serious errors? 
Implementation theory cannot provide any answers to such questions. Likewise, 
implementation theory suggests that policies can fail because of spiralling costs but again 
does not provide an adequate framework to begin to analyse what has caused costs to 
escalate. Therefore, in order to provide the details concerning the causes of the problems 
experienced with MINAS, policy network theory and the theory of economic instruments 
is discussed.    
The theoretical chapter begins with a general introduction to traditional instruments for 
environmental management and the gradual realisation of the ineffectiveness of such 
approaches, as they were often characterised by implementation deficit. In The 
Netherlands, as well as in other countries, policy networks and economic instruments 
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represented a new approach and a new set of instruments respectively for environmental 
policy-making, as they were considered to have a number of advantages, which would 
counteract the perceived problems inherent in earlier attempts to address pollution. Policy 
networks were seen as a new form of governance, entailing the involvement of private 
organisations in policy-making, which was considered necessary in order to formulate 
effective policy, whilst also increasing policy acceptance amongst target groups. 
Economic instruments were suggested by economists as efficient tools for achieving 
environmental targets, resulting in a reduction of compliance costs across the target sector 
and lower administrative costs. Indeed, both policy networks and economic instruments 
were considered to have the potential to reduce the costs of environmental policy. The 
incorporation of these two theoretical discussions provides the knowledge necessary to 
analyse whether such theoretical expectations have transpired in reality and if not, why 
not.   
The next chapter, “How was MINAS chosen and why?” is in two parts, both of which 
build on the knowledge gained in the theoretical discussion of policy networks and 
economic instruments. By analysing the contextual background for the implementation of 
MINAS the first part of the chapter, “How was MINAS chosen?”, draws attention to the 
change in society, including the political parties that gained power in 1994, in The 
Netherlands regarding environmental issues and the manure problem in particular. The 
answer to how MINAS was selected provides an explanation as to why compliance 
problems were experienced during the operational phase of MINAS, thus providing the 
rationale for the inclusion of this discussion. The second part, “Why MINAS was chosen” 
highlights the influence of European legislation on national policy, showing how 
countries sometimes have no choice but to implement a particular policy measure 
regardless of whether it is approved of within the country. It is considered that later 
demands from the European Commission on The Netherlands to increase the stringency 
of MINAS contributed to the erosion of the policy. Furthermore, the section explores the 
motivation behind the selection of MINAS to operationalise the Nitrate Directive and 
examines the balance of power between the various agricultural sectors as a means to 
discover the possibility of dissatisfied sections of the target group. 
The next chapter, “The Uncertainties in MINAS” provides a scientific analysis of a 
number of uncertainties inherent in MINAS regarding the accurate measurement of the 
nutrient content of the various inputs and outputs on the farm. The chapter shows the 
unreliability of the system and illustrates the potential large unjustified levies that can 
ensue, which have mainly affected the intensive livestock sector.  
The technical difficulties involved in ascertaining the accurate nutrient content of inputs 
and outputs and the resulting large fines are identified as core issues, which started a 
chain of events, including fuelling resistance to the policy, finally resulting in a 
significant increase in the bureaucratic load for the Levies Office and contributing to the 
erosion of the policy. These themes are the subject of the following chapter, the 
Discussion, which furthermore attempts to establish how a system containing so many 
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flaws came to be implemented in the first place by way of identifying the roots of the 
problems experienced during operation. The discussion chapter also explores additional 
events and external pressures that magnified the significance of the uncertainties inherent 
in MINAS, thus contributing to the erosion of the policy. 
Finally the conclusion draws together the problems that occurred during the various 
stages of the policy-making process and presents a flowing dialogue, which describes the 
chain of events contributing to the erosion of MINAS starting at the conception stage and 
continuing through to the present. The dialogue highlights the key developments that 
contributed to the erosion of MINAS and explains the causal links that are apparent 
between some of the identified issues.  
 
2.5.1 Rationale for Appendices 
 
Appendix A – A Qualitative Assessment 
A qualitative assessment of the MINAS policy is included in Appendix A. It was 
considered relevant to include such a section to act as a final sum-up of MINAS, having 
concentrated on the problems that have beset the policy in the majority of the study, and 
allow certain obvious questions such as “What has been achieved?” or “Has it been 
successful?” to be addressed. It was thought that readers would be left with such 
questions unanswered if such a presentation was not provided. In particular, the 
assessment was included in consideration of DMU, in view of the fact that a similar 
system to MINAS is being considered for implementation in Denmark. The qualitative 
assessment serves to balance what would otherwise be a somewhat unfair negative 
portrayal of MINAS. 
 
Appendix B  - The Land-Related Incentive of MINAS  
Appendix B presents an explanation of the land-related incentive of MINAS, based on the 
economic optimisation model developed by van Wagenberg and Backus (1999). This 
section is also included for the benefit of DMU. The optimisation model shows that pig 
farmers are exposed to an economic incentive under MINAS to reduce the phosphorous 
(P) content of their feed to a degree determined by the amount of land they possess. This 
was considered useful information to include considering the current interest in the 
possibility of introducing a MINAS like system in Denmark and specifically because the 
pig sector in Denmark is more extensive.  
 
Appendix C - Timeline 
For orientation purposes, a timeline of the key policy developments related to manure 
legislation and significant events is provided in Appendix C. 
 
Appendix D - Interview Transcripts 
The full interview transcripts are provided in Appendix D. 
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3. Policy Background 
 
 
3.1 The Agriculture Sector in The Netherlands  
 
The Netherlands is the largest net exporter of agricultural products in the world in 
monetary terms (Silvis and van Bruchem in Oenema, 2004). This position is remarkable 
in view of the fact that The Netherlands is one of the smaller countries within Europe, 
with an area of 3.4 million hectares, of which 69% is devoted to agricultural and 
horticulture5. The agricultural industry is traditionally one of the key sectors in The 
Netherlands and the gross value of ‘the agriculture complex’ was almost €39 billion in 
2001. Exports contribute to 70% of the ‘gross value added’, with the intra-EU market 
being the single most significant market, accounting for 75% of agricultural exports in 
2001 [LEI, 2003].   
The Netherlands accounts for 13% of the total world exports of pig-meat, and is second 
only to Denmark with 18% (OECD, 2003b: 26). Since pig-meat products account for 40% 
of meat consumption on a global scale, the importance of the sector is apparent. The pig-
meat production sector is considered to be “the most important activity within the Dutch 
livestock industry”, with exported products accounting for approximately 60% of the 
production in 2002 (Dutch Meat Board, 2003). However, although pig meat production 
within the EU has grown at annual rates of about 1.2% between 1990 and 2001, 
production in The Netherlands has in fact decreased (OECD, 2003b). This is 
demonstrated by the trend in the pig numbers and corresponding export figures, shown in 
figure 2.  
Figure 2 Number of pigs in The Netherlands (x 1,000 heads) and the Export Development in 
the pig sector (x 1,000 tonnes) (Source: Dutch Meat Board6)  
                                                 
5
 Arable and grazing land, ditches, farmyards and farm buildings alone take up 58% of all land (CBS, 
2003a). 
6
 http://www.hollandmeat.nl/default.aspx?cid=94  
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This decrease in production within the Dutch pig sector is not surprising considering that 
“government policy in the recent decades has clearly been directed at reducing livestock 
numbers” overall (CBS, 2003: 7). With a national livestock density7 of 3.9, the highest 
within the EU (MANMF, 2001:4), the Dutch agricultural sector exerts a correspondingly 
high environmental pressure due to its intensive nature, and contributes significantly to 
acidification, greenhouse gas emissions and nutrient pollution. 
Despite a decrease in the environmental pressures during the 1990’s, a number of 
environmental targets have not yet been met and the impact is still significant: e.g. 
agriculture was estimated to be responsible for 40% of domestic phosphate pollution and 
56% of total domestic nitrate pollution to Dutch surface waters at the end of the 1990’s 
(OECD, 2003a: 68). The pollution problems also have an economic dimension: the 
annual cost of treating drinking water polluted with nitrates is estimated to be NLG 50 
million8 (Brinkhorst and Pronk, 1999).  
 
3.2 The Development of the Dutch Manure Policy  
 
The intensification of the agricultural sector in The Netherlands can be traced back to the 
1960’s, when the combination of an increasing international demand for animal products 
and the EU’s common agricultural policy (CAP) provided The Netherlands with the 
possibility of importing cheap livestock feed, relative to EU grain prices, through the port 
of Rotterdam. This in turn presented the small farms in the South and East regions of The 
Netherlands with the profitable option of specialising in intensive pig or poultry 
production relying heavily, if not solely, on imported feed (Wossink, 2003). In the pig 
sector alone, the number of animals increased from 2.95 million in 1960 to over 11 
million in 1984 (Derikx, 1998). The increase in livestock numbers was mainly 
concentrated in the South and East provinces of Noord-Brabant, Gelderland, Overijssel 
and Limburg (Verschuur et al, 2003), illustrated in the map in figure 3. 
The concentration of livestock in these regions gave rise to a manure surplus, which was 
also disposed of within these same regions for economic motives: livestock farmers 
incurred extra costs, such as transport, to dispose of their manure and thus sought to 
minimise these costs by disposing of the manure close at hand. Due to a lack of regulation 
on the issue, this resulted in the over-application of manure in these regions. These 
regions are predominantly characterised by sandy soils, which are more vulnerable to 
nutrient leaching and groundwater pollution, and also include areas that provide a large 
proportion (60%) of the drinking water in The Netherlands (RIVM, 2002). 
                                                 
7
 Defined as livestock units per hectare of agricultural land; 1 LU is 41 kg phosphate / year (Nielsen and 
Hjorth-Gregersen in Jacobsen, 2002:5), equivalent to one dairy cow (MANMF, 2001) 
8
 ≈ € 23 million 
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Figure 3 Provinces of The Netherlands (Source: see footnote9) 
 
Although warnings regarding the effects of the manure surplus in these regions started to 
be voiced during the 1970’s (Wossink, 2003), it was only in the 1980’s that concrete 
measures were taken in the form of regulation. The environmental consequences of the 
industry were ignored whilst growth was booming, so that by the mid 80s, it was 
estimated that 50% of cultivated lands on sandy soils were saturated with phosphorous 
and the EU standard of 50mg nitrate / litre of groundwater was exceeded on 60% of 
agricultural land in The Netherlands (Becker in Wossink and Benson, 1999).   
The Interim Law on Limitation of Hog and Poultry Production was enacted in 1984 with 
the aim of limiting the growth of these particular livestock sectors. It prohibited the start 
of new livestock farms and the expansion of existing intensive livestock farms (by more 
than 10%) in the south and southeast regions (Breembroek et al, 1996). However, this law 
did not manage to stop the increase, and the national manure surplus in 1987 was in the 
region of 16 million metric tonnes, or 19% of all manure - equivalent to a phosphate 
surplus of 75 million kg (Wossink, 2003). Further action was necessary, which led to the 
formulation of the first National Environmental Policy Plan in 1989, which included a 
comprehensive Three-Phase Plan targeting the phosphate content and surplus in manure, 
covering the periods 1987-1990, 1990-1994 and 1995-2000. The plan had the aim of 
achieving a balance in the production and utilisation of manure by the year 2000 (ibid, 
2003), which meant producing only as much manure as could be sustainably applied on 
the land.  
The Soil Protection Act (SPA), together with the Act on Manure and Fertilisers (hereafter 
referred to as the Fertiliser Law), replaced the Interim Law in 1987, with the aim of 
stabilising the situation. The SPA regulated the usage by restricting the application 
according to time and place (Frouws, in Bremmers, 2000), whereas the Fertiliser Law 
regulated the production of manure by setting application standards based on kg of 
                                                 
9
 Source: http://atlasgeo.span.ch/fotw/flags/nl(.html  
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phosphate (as P2O5)10 per hectare. In conjunction with the Fertiliser Law, livestock farms 
were assigned manure quotas, based on their animal stocks and acreage, and were obliged 
to maintain a manure book-keeping system, detailing their acreage, land use, number of 
animals and production of manure.  
Farms with manure production in excess of the phosphate application standards, termed 
surplus farms, were also obliged to provide documents proving that their surplus manure 
was disposed of off the farm and paid a tax11 on their production of surplus phosphate 
(Wossink and Benson, 1999:5). These levies were used to partially finance the national 
manure bank (Mest Centrale), which was responsible for accepting and processing or 
distributing the surplus manure. The government established the manure bank in order to 
aid the distribution of the surplus manure (Scheierling, 1996), and farmers supplying 
manure also paid a fee per m3 delivered to the Bank12 (ibid, 1999:5).  
A criticism of the SPA policy was that the phosphate standards adopted ensured that no 
surplus existed at the time of implementation, in order to safeguard the pig and poultry 
industry, with the result that “the permissive norms on manure deposit and production 
have led to an increase of livestock during the years” (Bremmers, 2000: 2). This assertion 
is borne out by the trend of livestock numbers in these sectors over the years, as shown in 
figure 4.  
Figure 4 Trend of livestock numbers in The Netherlands (% increase, base year 1950) 
(Source: CBS, 2003: 7) 
 
The only decline in livestock numbers, during the 1980’s and until the end of the 1990’s, 
occurred within the cattle sector. Until 1995, this was mainly due to the EU’s super levy 
(milk quota) and the consequent reduction in the dairy livestock herd (OECD, 2003a: 69). 
Meanwhile, the pig sector, in particular, continued to expand from 11 million in 1984 to 
                                                 
10
 Super phosphate P2O5 is a soluble form of phosphorus P; 2.29 kg P2O5 equals 1 kg P (RIVM, 2002). 
11
 Between  €0.11 and €0.23 / kg P2O5 above the standard of 125 kg / ha 
12
 Between €9 - €14 per m3 of manure 
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just under 15 million in 1993, and the associated surplus manure production remained 
concentrated in the South and East, as a result of the inherent development structure.  
Between 1987 and 1993, trading in manure rights was only possible by land acquisition 
and subject to strict terms. The restrictions halted the expansion of existing livestock 
farms in the South and the East, which “indirectly caused a freeze of the agricultural 
structure in these regions, hampering the adaptation and investment processes required for 
solving the national manure problem” (Wossink, 2003: 4). The system of phosphate rights 
was modified in 1994 and the rights were thereafter termed ‘manure production rights’. 
The new system was more complex and made a distinction between the different 
livestock sectors. Quota allocated to pigs and poultry could be used for the production of 
other animal categories, but the reverse was not possible. The intention was to prevent a 
further increase in the pig sector, which was “perceived to be the source of the most 
serious environmental problems” (Wossink, 2003: 5).  Furthermore, 25% of the quota was 
retired with every transaction, across all animal categories, and farmers purchasing these 
rights had to prove they had sufficient land to dispose of the manure or had a contract to 
dispose of it on a neighbouring farm. Trade was also restricted within the regions or from 
a surplus region to a deficit region, to prevent a further increase in animal production in 
the South and East.  
 
3.3 The Pig Sector 
 
Extra policy measures have been taken to reduce the pig sector in particular during the 
last decade. The reason for this is apparent when one considers the nutrient production for 
all livestock by agricultural area, shown in figure 5.  
Figure 5 Nitrogen and phosphate production by all livestock in 1999 as manure/hectare of 
cultivated land (Source: RIVM, 2002:C2) 
 
The areas with the highest manure production are also the same areas where the pig farms 
are concentrated. In 1995, 86% of the pig farms and 90% of the growing pigs were 
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concentrated in the four provinces of the South and East regions of The Netherlands (van 
der Peet-Schwering et al, 1999: 213). 
Although cattle are responsible for 75% of all manure produced in The Netherlands, it is 
the pig and poultry industries, which respectively account for 20% and 3% of all manure, 
that are responsible for a high share of the overall surplus (RIVM, 2002), since their 
production is effectively not tied to the land. Pig and poultry production in The 
Netherlands is mostly of a confined nature, with animals kept indoors in stables, whereas 
cattle farming in general utilises land for grazing (Van Ruiten Adviesbureau, 1998).  
Manure from pigs and poultry is richer in minerals than cattle manure, which further 
exacerbates the problem of surplus minerals in the areas with high concentrations of 
livestock. This is especially the case for the pig sector, since the manure generated has to 
be disposed of, or processed, within The Netherlands, unlike poultry manure that can be 
exported in an unprocessed form (EU, 1992). 
In an effort to reduce the pig and poultry population, the government cut the pig and 
poultry quota by 30% in 1995, “in response to the development of low-mineral feed for 
pigs”13 (Wossink and Benson, 1999:6) and a further 25% cut for the pig sector was 
planned for 1997. This however elicited strong protests from farmer groups, including the 
Nederlandse Vakbond Varkenshouders (NVV) - the Dutch pig farmers union - and the 
30% cut was later revoked (Wossink, 2003).  
With the enactment of the Pig Farming Restructuring Act (WHV -Wet Herstructurering 
Varkenshouderij) in September 1998, the pig quota was separated from that of poultry, 
and a generic 25% reduction was imposed on the animal quotas for the pig sector: 10% in 
1998 and 15% in 2000. The NVV again took legal action and in January 2000 the Court 
declared the first 10% cut as legitimate, whereas the remaining 15% was not upheld 
(Wossink, 2003). With the WHV, the acquisition of pig quota also became linked to 
animal welfare requirements, such as housing, and a quota buy-out scheme for the sector 
was also initiated in order to reduce the number of animals (Brinkhorst and Pronk, 1999).  
These last measures taken on the pig industry were partly a result of the outbreak of 
classic swine fever in The Netherlands in 1997/1998 (LEI, 2000a), which entailed the 
slaughter of 11 million pigs (Brinkhorst in Radio Netherlands, 2001) and precipitated the 
negative public opinion regarding the intensive pig sector. The number of pigs in The 
Netherlands peaked in 1997 at 15.2 million, due to the export ban on The Netherlands 
resulting from the epidemic (Eurofood, 2000) and extensive culling was undertaken to 
eradicate the disease, due to EU non-vaccination rules and over-crowding on uninfected 
farms affected by movement restrictions. The direct costs of managing the epidemic and 
compensating the farmers was estimated by the Dutch government to be €199 million in 
1997 (CEC, 2000) and €14 million in 1998 (CEC, 2001), for which the EU reimbursed 
                                                 
13
 Improvements in pig feed led to a decrease of 20-25% in the phosphate content of manure; in practice 80-
90% of the quota was being used on the farms so the 30% cut did “not have a big impact” (Wossink and 
Benson, 1999: 6) 
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approximately half14. The direct production losses, excluding knock-on effects in 
associated industries (such as slaughter-houses and feed companies), were €1.25 billion 
(CBS, 2001). Moreover, the drop in Dutch pig prices that ensued took a year to recover 
(Eurofood, 2000), and a negative view of the industry was generated by the media 
coverage of the epidemic (Brinkhorst, 2000).   
Previously, manure and odour nuisances and concerns regarding animal welfare had 
begun to alienate the general public, so that a resistance to the sector could be felt both on 
a local level, by municipalities’ resistance to expand the sector, and also at governmental 
level with Parliamentary warnings that losses from another outbreak of swine fever would 
not be compensated (LEI, 2000b). Furthermore, the public’s concerns were made known 
on the market as the “critical attitude towards the quality and reliability of food” spurred 
the large supermarket chains to demand given production standards “taking the 
environment, nature and working conditions into consideration” (LEI, 2000a: 5). 
 
3.4 The Current Manure Policy 
 
Apart from national motivations, both economical and societal, for implementing 
measures to curtail the intensive livestock sector and its environmental effects, the Dutch 
government was, and is, under external pressures, in particular the need to comply with 
the EU’s Nitrate Directive. In an effort to actively reduce the number of animals in all the 
livestock sectors, the Dutch government took various measures during the 1990’s, such as 
the creaming off of 25% of all animal-based quota transacted (Wossink, 2003), and 
setting aside financial support in the region of €320 million for farms (with a surplus of 
manure) that decide to close down (Jacobsen, 2002).  
The manure policy in The Netherlands has thus become increasingly complex over the 
last decade, in an attempt to regulate the production and disposal of manure. At present, 
the manure policy centres around three instruments - the Quota system, the Mineral 
Accounting System (MINAS), and the Manure Transfer Agreement System (MAO) - 
supported by a number of regulations. The regulations include limitations on the periods 
when manure and other fertilisers can be applied to the land (1st February to August 31st) 
as well as the application procedure, e.g.: they cannot be applied to steep slopes or frozen 
ground, and livestock manure must be injected into the ground to minimise ammonia 
emissions (Verschuur et al, 2003: 5).   
 
3.4.1 The Mineral Accounting System (MINAS) 
 
MINAS targets mineral surpluses of N and P (as P2O5) on the farm and is compulsory for 
all farms with at least three livestock units, or three hectares of land15 (RIVM, 2002). The 
                                                 
14
 The European Commission concluded that administrative errors and a careless approach to combating the 
disease had increased costs unnecessarily (CEC, 2001) 
15
 Farms below this limit are subject to a manure application standards of 80 kg P2O5 / ha (RIVM, 2002) 
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policy was first implemented in 1998 for farms with at least 2.5 LU/ha, and was later 
extended to all farms in 2001.  
  
A system of loss standards 
 
Under MINAS, the farmer is required to register all mineral inputs and outputs of the 
farm, which are then reported as kg of N and P2O5 in the annual MINAS return. The 
difference between the mineral inputs and the mineral outputs is assumed to be leached to 
the environment, and is termed the mineral surplus of the farm. The policy thus combines 
nutrient accounting with a tax system. A certain amount of inefficiency however is 
inevitable, and also environmentally sustainable (Breembroek et al, 1997) and this is 
taken into account by the ‘loss standards’, which define the allowable mineral loss per 
hectare (MANMF, 2001). If the mineral surplus on the farm, in that calendar year, 
exceeds these loss standards, the farmer is then taxed on the surplus over and above that 
defined in the loss standard, as this is assumed to have been leached to the environment.  
Table 2 shows the loss standards for N and P2O5, according to soil type and use of the 
land, together with the related tax rates.  
 
P2O5 loss 
standard 
N loss standard Tax Rate 
Arable Grass € / kg16 
Year 
Arable Grass Clay/ 
Peat 
Dry 
sands Other 
Clay/Peat/
Other 
Dry 
sands P2O5 N 
1998 40 40 175 175 175 300 300 1.1 / 4.5 0.7 
1999 40 40 175 175 175 300 300 1.1 / 4.5 0.7 
2000 35 35 150 150 150 275 275 2.3 / 9.1 0.7 
2001 35 35 150 125 125 250 250 2.3 / 9.1 0.7 
2002 30 25 150 100 110 220 190 9.1 1.15 / 2.3 
2003 20 20 100 60 100 180 140 9.1 2.3 
Table 2 Loss standards under MINAS in kg / ha and Tax Rates. (Adapted from RIVM, 2002 
(for standards); van Wagenberg and Backus, 1999 and MANMF, 2001 (for tax rates)).  
 
The loss standards have been lowered progressively since MINAS was introduced in 
1998, and have also become differentiated according to the land type and use (for N). The 
graduation in the levies for phosphate was removed in 2002 and that for N in 2003. 
Previously, lower tax rates were imposed on the first 10 kg P2O5 / ha and 40 kg N / ha 
above the loss standards (Table 2). The changes in the levy rates were made to increase 
the incentive effect and to ensure the loss standards were not exceeded (Brinkhorst and 
Pronk, 1999).  
                                                 
16
 Where two tax rates are show, the first and lower rate is levied on the first surplus 10 kg P2O5/ ha (€1.1 in 
1998/1999 and  €2.3 in 2000/2001) and on the first surplus 40 kg N /ha (€1.15 in 2002). The higher tax 
rates apply for surpluses above the 10kg P2O5 / ha and 40 kg N / ha. 
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A number of mineral losses, such as the gaseous loss of N to the environment via 
ammonia emissions from grazing cows, are taken into consideration with correction 
factors in the MINAS return. However, a number of “uncontrollable inputs”, such as 
atmospheric N deposition and the net mineralisation of soil organic nitrogen, are not 
included in the MINAS return (Oenema et al, 1997 in Jansen et al, 1999). However, the 
loss standards take these into consideration, since they were fixed to correspond with a 
nitrate concentration in upper groundwater of 50 mg / l (Hanegraaf and den Boer, 2003). 
Although based, and taxed, on the calendar year, the MINAS system is designed to 
balance out over a number of years, to cater for the varying situations on the farm from 
one year to the next. As a result, farms with a minerals deficit in a particular year or 
whose minerals surplus did not exceed the levy-free surplus, can exploit their efficiency 
by transferring the difference between the levy-free surplus and their overall balance, as 
an allowance to be used the following year/years. The allowance thus created is referred 
to as a saldo17.  
 
Estimated and Specific Accounts 
 
With MINAS the farmer can choose to submit an estimated account, based on official 
fixed rates, or a specific account, based on an accurate registration of all inputs and 
outputs by means of sampling. The choice of the official rates for the estimated system 
was a political decision and they were set at such a level as to be unfavourable to most 
farmers (Derikx, 1998). This was intentional, to provide farmers with an incentive to use 
the specific system (ibid, 1998, Jongbloed and Lenis, 1998), which would give a more 
accurate picture of nutrient management for the individual farms, despite the added 
bureaucracy and costs involved In practice most farmers use the specific system 
(Hanegraaf and den Boer, 2003).  
In the specific MINAS, every truckload of manure exported from the farm must be 
weighed and sampled by the manure transporters and the sample is then sent for analysis 
to an authorised laboratory so that the mineral content can be determined. Manure 
transport companies have been in operation since the 1980’s when the government 
supported the establishment of the Mest Centrale and the transport of manure between 
surplus and deficit regions, but the weighing and sampling of the manure was only 
introduced with MINAS. The reasoning for sampling every truckload of manure was that 
the mineral content was expected to vary from one truck to another, even from the same 
farm (Derikx, 1998). Due to the inhomogeneous nature of manure, the mineral 
composition will also vary from farm to farm and in time, according to the management 
practices in use. Thus, “standard figures, based on averages from a large number of farms, 
are inaccurate for most individual farms” (ibid, 1998: 54).   
                                                 
17
 Literal translation: ‘balance’. The term ‘saldo’ will be used throughout the study to avoid confusion. 
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With regards to the other mineral flows, the N and P2O5 content of concentrate feed, 
chemical fertiliser and organic fertiliser (other than manure) are provided by the suppliers, 
on a delivery-by-delivery basis. The mineral content in livestock and in animal products 
is based on government-issued standards, as is that of vegetable products (roughage) and 
other crops (MANMF, 2001).  
 
An Incentive for Efficiency 
 
MINAS allows high inputs to the farm, as long as the outputs are correspondingly high, 
since it is the difference between the two that is taxed. Thus, MINAS specifies the 
objective to be achieved, by means of the loss standards, but allows farmers freedom in 
deciding what measures should be implemented to achieve it. 
The farmers are subject to certain limitations, such as manure application ceilings and 
periods, but can improve their efficiency by ‘fine-tuning’ their minerals management in a 
number of ways (MANMF, 2001), such as becoming more efficient in the use of fertiliser 
and feed, and optimising the nutrients cycle within the farm, which are disregarded in 
MINAS.  
An advantage of MINAS was that it distinguished between individual farms, unlike 
previous policies that were therefore “felt to be unfair by those who were more strict in 
their mineral management” (Derikx, 1998:52). Also, MINAS, in comparison to previous 
policies, took into account both nitrogen and phosphates, and targeted the true source of 
agricultural pollution to groundwater, namely the nutrient surplus on the farm, rather than 
the mineral inputs alone, irrespective of the efficiency and productivity.  
 
3.4.2 The Administration of the Manure Policy  
 
The Levies Office (Bureau Heffingen) is an implementing body of the Ministry of 
Agriculture, Nature and Food Quality, and is responsible for administering all the various 
instruments and regulations in the Manure Policy, including MINAS. The Levies Office 
was initially set up to implement the first levy system on surplus phosphate and collect 
the associated levies (Bergkamp, 1994). The Levies Office processes data related to the 
quota system, and reviews the MAO contracts and MINAS returns. The Levies Office 
also administers the central land registry. 
The General Inspectorate (AID), another implementing body of the Ministry, monitors 
compliance with the various policies and regulations by means of visual inspections and 
random scrutiny audits. This is not limited to the farms, but includes all establishments 
involved with MINAS, such as manure transporters. The AID also conducts systematic 
checks, and all farms can expect to be audited once every ten years. [Vershcuur et al, 
2003] Enforcement of the manure policy comes under jurisdiction of the Police, and a 
farmer found to be in violation of the regulations is officially fined and may be charged 
under criminal law (Bergkamp, 1994).  
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3.4.3 Policy Enforcement Measures 
 
Prior to MINAS, enforcement of manure legislation, chiefly the application standards, 
was problematic as there were “poor possibilities for verification” and various 
opportunities for tampering, so that many of the court cases were dismissed due to a lack 
of evidence (Derikx, 1998: 52). Apart from creating a fairer system for farmers on an 
individual basis, unlike previous policies, MINAS was expected to provide better tools 
for the authorities to verify data submitted by the farmers (ibid, 1998).  
The MINAS return that is submitted to the Levies Office by all farms on an annual basis 
contains the farmer’s own registration of inputs and outputs. Other documentation that 
must also be submitted with the return includes shipment receipts for manure and 
laboratory sample results for these shipments. The Levies Office verifies the returns with 
a number of crosschecks that include: 
 
 Comparing farm records with suppliers statements (feed, artificial fertiliser) 
 Comparing one farm’s outputs with another’s inputs (for manure, roughage, etc.) 
 Comparing the herd administration with the mineral records 
 
Since the implementation of MINAS, livestock farmers may only purchase industrial 
feed18 from MINAS-certified feed suppliers. Certification brings with it a number of 
requirements for the supplier: each delivery of feed must contain information regarding 
the content of crude protein and phosphorous, and the companies must keep feed supply 
records and submit annual feed reports (in terms of N and P2O5) on all livestock farmers 
to the Levies Office, and quarterly reports to the individual farmers. The feed suppliers 
and the purchasing farmers must keep feed supply records for at least seven years 
(Product Board Animal Feed, Unknown).  
In order to fulfil the requirements of MINAS, the manure transport trucks had to be 
equipped with automated equipment, which took a sample composed of five sub-samples 
taken at designated intervals during the loading process (Derikx, 1998). The system 
utilised a tamper-proof sample bottle specifically designed for this purpose, and was 
mandatory as from 2000. The automated sampling equipment was necessary in order to 
obtain a more representative sample than was possible with previous methods, and the use 
of the tamper-proof bottle reduced the possibility of tampering with the result of the 
sample (ibid, 1998). The truckloads of manure also had to be weighed, which entailed the 
installation of calibrated weighing systems on the truck or having the load weighed at a 
public weighing facility (ibid, 1998). The manure transporters, and also the laboratories 
carrying out the manure analysis, need to be MINAS-certified. 
The administration connected with recording nutrient flows in the nutrient supply chain 
was not implemented entirely due to MINAS. Feed suppliers were already providing 
farmers with an overview of the nutrient flows, on a quarterly basis, as part of the 
                                                 
18
 Roughage and fodder need not be purchased from a MINAS-certified supplier; standard mineral levels 
may be quoted for these feed stuffs in the farmer’s minerals return  
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previous system (MiAR19) which MINAS replaced (Product Board Animal Feed, 
Unknown), and a system of delivery certificates for manure transfer was in use for the 
manure book-keeping system (Breembroeck et al, 1996). The fertiliser industry is also not 
new to providing information regarding its products, especially since this information is 
central to their manufacture and distribution, given that fertiliser products are graded and 
marketed in line with their minerals contents.   
 
3.5 The Manure Policy and the Nitrate Directive 
 
Since it was first implemented in 1998, MINAS has been modified, and supporting 
legislation has been introduced, chiefly in response to criticism from the European 
Commission of The Netherlands’ minerals policy regarding its inability to fulfil the 
requirements of the Nitrate Directive. The preliminary action plan submitted by The 
Netherlands for implementing the Directive, of which MINAS was the chief instrument, 
was deemed insufficient by the European Commission on a number of points. Subsequent 
proposed changes to the manure legislation did not satisfy the Commission, and legal 
action was taken against The Netherlands in August 2000. 
During the course of the court litigations, various changes were made to the manure 
policy in an effort to bring it in line with the requirements of the Nitrate Directive. These 
included the reduction of the MINAS loss standards to their final level in 2003 (rather 
than the original target year of 2008), an increase in the MINAS surplus tax rates and the 
introduction of the MAO policy.  
The Manure Transfer Agreement System, or MAO (Mest Afzet Overeenkomsten), came 
into effect on the 1st January 2002, and was introduced to achieve a production ceiling on 
a national basis, in line with the manure application standard of 170 kg N / ha as defined 
in the Nitrate Directive (MANMF, 2001). The policy requires livestock farmers to 
annually calculate the expected manure production of their farm in terms of kg N for the 
subsequent year, based on standard norms for manure production by animal type. If the 
farm does not possess sufficient land to dispose of the estimated manure production 
within the nitrogen application standards under MAO20, the farmer must provide a 
guarantee for the disposal of the surplus by entering into a ‘manure transfer agreement’, 
or disposal contract, with another farmer. Failure to do so will entail a reduction in the 
farm’s livestock numbers (MANMF, 2001). However, there is no direct link between the 
obligation to have disposal contracts and the actual disposal of the manure (Berentsen and 
Tiessink, 2003). The farmer is in fact not required to dispose of the manure and may 
apply it all on his own land or dispose of it on another farmer’s land that may, but need 
                                                 
19
 Under  MiAR (Nutrients Inputs system), the pig and poultry farmers were given the option of lowering 
their surplus levies by proving that the mineral content in feed was lower. Thus was done to stimulate 
improved nitrogen and phosphate excretion rates (Ecotec, 2001). 
20
 300 / 250 kg /ha (grassland), 170 kg / ha (arable land), 210 / 170 kg / ha (land under maize). The higher 
application standard for grassland is subject to a derogation request, on the basis of a number of arguments 
such as the high N uptake of grass and its long growing season in the Netherlands (MANMF, 2001). 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 31
not be, that cited in the MAO contract. Thus the MAO contract is an ‘empty’ contract, 
and the actual manure application rates are controlled through MINAS. The introduction 
of MAO entailed the setting up of a central land registry in the Levies Office, in order to 
monitor compliance.  
 
3.5.1 Expected Social Consequences of the Manure Policy 
 
With the tightening up of the MINAS loss standards, a parallel increase in the related tax 
rates in 2000, and the implementation of MAO in 2002, it was expected that a number of 
farms would be forced to close down (Brinkhorst and Pronk, 1999).  
Apart from the environmental and public pressures to restructure the intensive livestock 
sector, another driving force behind the intensification of the manure policy in this 
relatively limited timeframe was the impending legal action by the European 
Commission, which had taken the view that MINAS was in breach of the Nitrate 
Directive.  A reduction in the sector was deemed necessary by the government in order to 
achieve a measure of equilibrium in the amount of manure produced and the land 
available for application in The Netherlands, 
 
“Some 10% of livestock farmers will have to cease business between now and 
2002 for The Netherlands to achieve an equilibrium on the manure market by 
2003. This will mainly be pig and poultry farmers” (Brinkhorst, 2000).   
 
From an economic point of view, the government expected a decline anyhow in the pig 
sector particularly, due to decreasing profit margins and competition from countries 
outside the EU exporting ‘low grade products’. This would force a number of producers 
out of the industry in the long run, without the possibility of any compensation 
(Brinkhorst, 2000). 
The short-term effect of the supplementary measures in the manure policy was expected 
to be a decrease in income ranging from €2,300 to €9,000 in 2002, and up to €13,600 in 
2003. These projected losses in income, which varied according to the farm activities, 
were mainly due to an expected increase in manure disposal costs until equilibrium on the 
manure market was achieved (Brinkhorst and Pronk, 1999). Only arable farms were not 
expected to experience a decrease in income, and in fact were expected to gain. A total of 
6000 farms were expected to close down as a result, mainly in the intensive livestock 
sector and of an older generation (ibid, 1999). An ancillary policy was drawn up to 
facilitate the exit of farmers from the sector, and two billion guilders (≈ €909 million) 
were set aside to this end (Brinkhorst, 2000). The measures included the buy-up of pig 
and poultry farms in 2000 and 2001, for which the government contributed €304 million 
and the Dutch provinces contributed €504 million. A total of 5,482 farmers applied, 
corresponding to 20 million kg of phosphate production, more than half of which were 
due to pigs, and 450 ha of land (GAIN, 2002). 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 32
3.5.2 The Future of MINAS 
 
The final ruling of the European Court of Justice on the 2nd October 2003 upheld all the 
pleas of the European Commission and ruled that The Netherlands had “failed to fulfil its 
obligations under the Directive” (ECJ, 2003). The Court judgement was based on the 
status quo on the 6th December 1999 and the legislation enacted until then (ECJ, 2003)   
The Netherlands was fined €250 million (Oenema, 2004) and is obliged to change the 
policy accordingly, since the judgement of the European Court of Justice cannot be 
appealed. Despite the changes that were made to the Dutch manure policy during the 
course of the court proceedings (which were not taken into consideration in the final 
ruling), a number of points of contention remain unaddressed in the current MINAS 
policy. Primarily MINAS, as a loss standards system, was found to be fundamentally 
incompatible with the application standards system advocated in the Nitrate Directive. 
Thus, the new Dutch policy must entail a system of application standards, and this will 
result in the MINAS policy becoming superfluous once this new policy is in force. The 
implementation date for the revised policy is set for the 1st January 2006 at the latest. 
Until then the current minerals policy and legislation, including MINAS, remain in force 
(VROM, 2003).   
 
Summary 
 
This chapter has described the intensification of the agricultural sector in The Netherlands 
and the associated development of the manure policy. The narrative has revolved around 
the pig sector as the focus of this study, and explained how the expansion of the sector in 
the South and East of the country resulted in a manure surplus problem that was both 
regional and structural in nature. A description of the MINAS policy, which constitutes 
the core of the current manure policy, has been included, covering the design of MINAS, 
the adjustment of the loss standards and associated tax rates over the years, and the 
administration and policy enforcement aspects of the policy. A brief description of the 
changes in the manure policy, as a result of the discussion with the European Commission 
with regards to the ability of MINAS to satisfy the Nitrate Directive has also been 
presented, since the expected social and economic consequences of the measures were 
expected to have a negative effect on the intensive livestock sector in particular.  
The next chapter will provide a theoretical discussion of both policy network analysis and 
economic instruments, which provides a framework for interpreting the empirical data. 
The emergence of both policy networks and economic instruments was due to a number 
of perceived advantages they possessed over previous approaches to policy-making and 
regulations. The discussion facilitates an analysis of whether such theoretical expectations 
have transpired in the context of MINAS and if not, why not.  
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4. Theory 
 
 
4.1 Introduction  
 
During the 1970’s the environment gained a permanent place on the political agenda of 
Western nations. This was in part due to anti-modernisation discourse, which emerged 
alongside newly developing social movements who claimed that the modernisation 
project suffered from unsolved reality problems, such as inequality (van Tatenhove et al, 
2000). Modernity itself emerged in Western countries from around the seventeenth 
century onwards and has been interpreted as,  
 
“A cluster of cultural and structural processes, of typical institutional forms, 
which came into being at the crossroads of capitalism, industrialism and the 
nation state” (Giddens, 1990) 
  
A central tenet of the modernisation project was the progress of control over both society 
and nature, which implied a manageable society, with man being able to shape the social 
and physical world (van Tatenhove et al, 2000). Within this ‘manageable society’ it was 
the state that was regarded as the central authoritative power, able to steer through 
policies in order to construct the ‘good society.’ The significance of this was that private 
market or civil society actors had limited influence on the policy-making process (van 
Tatenhove et al, 2000). However, by the 1970’s, the modernisation project was 
increasingly being viewed as “one-dimensional, materialistic, bureaucratic and 
repressive” (Marcuse, Habermas in van Tatenhove et al, 2000: 41) and two characteristics 
in particular, the strict separation of facts and values and the process of specialisation, 
were singled out as being problematic as they resulted in rationalistic reductionism. This 
offered a narrow view of reality, one that ignored the adverse consequences of economic 
growth, which included a number of externalities. The environment was one such 
externality, which was recognised as being prone to over-exploitation as a common good, 
and awareness began to grow of the increasingly adverse effects of modern industrialised 
society upon the natural environment.  
In this period, environmental policy generally involved the use of traditional 
administrative regulatory strategies, which imposed uniform standards of pollution 
reduction across particular industrial sectors. Such approaches were characterised by 
failures to transfer legislative and policy intent into practice, a situation known as 
“implementation deficit” (Weale, 1992: 17). According to certain scholars (Jänicke and 
Huber in Mol, 1995), earlier attempts to reduce environmental pollution were ineffective 
as they were inflexible, economically inefficient and unjust, and provided no incentive for 
targeted firms to adopt cleaner technologies or more environmentally progressive 
behaviour. Therefore, high and unnecessary political and economic costs are associated 
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with ‘traditional’ regulatory strategies. In particular, criticism originating from two 
distinct schools of thought was levelled at the traditional approach.  
Firstly, environmental economists suggested that economic instruments be implemented 
to reduce pollution instead of standards, which they argued would remedy some of the 
economic inefficiencies inherent within uniform reduction targets. This would then enable 
greater environmental protection at a lower cost (Weale, 1992). Whilst economists 
suggested ways to address the efficiency gap, others focused on a perceived democratic 
deficit, which they argued was the cause of implementation failure. They advocated a new 
approach to the formulation of environmental policy, based on an increase in public 
participation, as a solution to the undemocratic bureaucratic model (Weale, 1992). 
The two debates that centred on the ineffectiveness of earlier policy efforts to reduce 
pollution might be perceived as being antagonistic. The implementation of economic 
instruments necessarily requires a dependence on economists, thereby involving the 
imposition of a technical rationality upon policy formulation, which in itself forgoes, to 
an extent, an increased level of public participation both through the resulting 
professionalisation of the process and due to the presupposed level of knowledge 
required. However, when viewed from an alternative perspective, the two critiques are 
complimentary in that they both have the potential to reduce the economic costs, both 
administrative and compliance, of environmental policy (Weale, 1992).  
The two critiques thus provided an impetus for reform within the realm of environmental 
policy-making and the general policy strategy adopted in The Netherlands centred on the 
“internalisation of environmental goals by target groups” (van Tatenhove et al, 2000: 2). 
The subsequent programmatic response initiated in order to realise this strategy involved 
a shift away from direct regulation towards environmental policy, which centred on a 
limited role for the state (relative to their previous role in implementing command-and-
control policies), to “provide favourable conditions for self-regulation” (Leroy and van 
Tatenhove, 2000:199). Such a shift entailed the greater use of economic instruments, such 
as taxes, and a greater emphasis on decentralised and participatory policy-making. The 
increased attention paid to economic instruments reflects the belief that the market is a 
more efficient tool to achieve environmental goals within industry, compared to the 
previous regulatory policy approaches, which provided evidence of the failure of the state 
to govern the nature-society relationship. Attempts to open up the policy-making arena, to 
involve civil society to a greater extent, is in recognition of a number of perceived 
benefits to be gained from such a decentralised approach. These developments in the 
policy response to environmental problems are embodied by the theory of ecological 
modernisation, proponents of which suggest that governments experienced a learning 
process when confronted with the failure of traditional approaches to environmental 
policy. The concept of ‘institutional reflexivity’ implies that, as a result of past failures, 
governments initiated a search for new strategies designed to better cope with complex 
environmental problems, which in turn resulted in a modernisation of the policy-making 
process. This occurred as a result of the updating of the classical repertoire of 
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environmental instruments and a transfer of responsibilities, tasks and incentives from the 
state to the market and, to a lesser extent, to civil society (van Tatenhove and Leroy, 
2000). This adaptation of the interrelations between the state, the market and civil society 
was the foundation for new forms of governance within the field of environmental policy. 
The advantages of both participatory policy-making and the use of new policy 
instruments will be discussed below. 
 
4.2 Governance  
 
As a result of anti-modernisation discourse, which focused in part on the oppressive role 
of the state, the traditional bureaucratic government is being replaced to varying extents 
by what has been termed by authors as ‘governance’ (Peters 1989, Rhodes 1997, Kickert, 
and Hakvoort, 2000). Governance essentially involves a change in the relationship 
between the public and private sector. Government, whilst remaining the central actor in 
governing, is no longer the maker and implementer of all policies but rather private sector 
organisations now contribute to the process of policy formulation. This represents a more 
‘appropriate’ style of governing for the modern age, which seeks to address the perceived 
democratic deficit identified as being a cause of implementation failure. The ability of 
government to manage social conflict and improve economic performance was seen as 
being reliant on the inclusion of organised interests from civil society in the policy-
making process (Visser and Hemerijck, 1997). Thus governance seeks to improve the 
implementation of policies by exploring new ways of co-governance with civil society 
and the market.  
During the mid-1980’s, a shift towards a more collaborative style of governance was 
initiated in The Netherlands with increased cooperation between public and private actors 
(Liefferink, 1997) in an attempt to overcome problems of reduced effectiveness. Indeed, 
the formulation of public policy within The Netherlands has been described as being 
characterised by a consensual policy style (Liefferink, 1997, Bovens et al, 2001), which 
refers to the institutionalisation of consensus within policy-making. The consensual style 
means that those who have access to policy-making are involved to a significant extent in 
policy formulation and a process of bargaining and cooperation takes place between 
government and these social actors until an agreement is reached on how to proceed. 
According to Bovens et al (2001), based on a comparative study of 24 cases, the Dutch 
consultative style of governance tends to be more successful when compared to 
approaches characterised by imposition at the opposite end of the spectrum. Consultation 
appears to be important for both the programmatic and political success of a policy. By 
way of an explanation, programmatic success refers to the “effectiveness, efficiency and 
resilience” of the particular policy to be evaluated (Bovens et al, 2001: 20) and thus the 
focus is on the performance of the policy in achieving solutions to specific social 
problems. However, whilst it is possible to say that in general there is a tendency to seek 
political compromises within Dutch politics, the consensual policy style does not 
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recognise the variety that exists amongst government-interest group relations and it is 
perhaps too general a characterisation.  
 
4.3 Policy Networks 
 
In recognition of the pluralistic nature of modern governance, policy network theory has 
been developed in order to account for the varying relations that exist between 
government and interest organisations by focusing on policy sectors or fields, such as 
agriculture, where particular networks restrict their activities (Daugbjerg, 1997).  
A policy network can be defined as the “aggregate of actors, both administrative and 
those belonging to the target group, who are involved in a certain policy problem” (de 
Bruijn and ten Heuvelhof, 1998). Thus the term ‘policy network’ is a generic term used to 
describe all types of government-interest group relations (Daugbjerg, 1998). Policy 
networks emerged as a result of attempts to increase the effectiveness of policy by 
involving interest groups in the policy formulation process. The advantage of involving 
interested parties in policy-making is that it enables government to better manage the 
increasing complexity of public affairs. This is achieved by drawing on resources held by 
target groups, which are not available within the state apparatus. Resources, in particular 
knowledge relevant to certain economic sectors, facilitates the formulation of more 
effective policies as the increased accessibility to information improves the quality of 
decisions and thus improves the likelihood of selecting the most appropriate policy. 
Policy networks facilitate the intermediation between state actors and organised interests 
and they are created by political actors when resources are exchanged regularly 
(Daugbjerg, 1997). Thus resource interdependency is identified as being the key feature 
of policy networks with the participating organisations relying on each other for 
resources, which are exchanged in order to realise their goals (ibid, 1997). The relative 
power of the members of a particular policy network is dependent on the significance of 
the resources each possesses (Marsh and Rhodes in Daugbjerg and Marsh, 1998). Each of 
the actors have their own particular stake, or interest, to pursue within the given policy 
sector, and possess the capacity to influence policy outcomes to varying degrees to reflect 
these concerns. This provides the rationale for exploring the interactions and bargaining 
that takes place between participating stakeholders. 
 
4.3.1 The Policy Community 
 
In recognition of the varying structure of networks, a policy network continuum has been 
devised (Marsh and Rhodes, 1992), which attempts to characterise the differing types of 
network. The strength of the continuum lies in its application as an analytical tool, which 
facilitates the empirical identification of particular network types. This then leads to a 
central claim of policy network analysis, which is that particular network types or 
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structures are credited with influencing environmental policy choices in predictable ways 
(Daugbjerg, 1997).  
At one end of the continuum lies a policy community, which is characterised by closed, 
tight relations between relatively few actors who share a dominant economic or 
professional interest and control a particular policy field21. Such networks imply a degree 
of stability and occur when the actors in the network share a common ideological view 
reflecting a general consensus on economic, social and political objectives. The members 
have managed to technicise the policy process so that a high level of knowledge and 
expertise is required to tackle problems. This means that external actors, such as the 
public, find it difficult to penetrate the network because they do not possess the skills 
required for them to be able to discuss the problems as equals and they are therefore 
excluded by the network members on the basis of incompetence (Baumgartner and Jones 
in Daugbjerg, 1998).  
The advantage of a policy community arrangement is the saving of transaction costs due 
to the increased stability, and avoidance of damaging conflicts as “a broad consensus over 
central policy goals enables the formulation of policies based on efficiency, expertise and 
professional rationality” (Visser and Hemerijck, 1997:74). Therefore, the involvement of 
stakeholders, whose members are the target of the policy, maximises the probability of 
their acceptance and satisfaction of the eventual policy as they have, after all, contributed 
to its formulation. This, in turn, increases the likelihood of successful implementation. 
The participating private organisations gain privileged access to the policy-making 
process in exchange for disciplining their constituency and restraining their demands 
(Frouws and van Tatenhove, 1993), thereby guaranteeing the compliance of their 
members. In this way, potential veto groups are included in the process and the likelihood 
of any resistance from them can be minimised.  
However, members of a policy community will exclude actors who do not share their 
ideology, which means that resulting policy, whilst reducing transaction costs, tends to 
reflect the narrow interests of the members, which may be at the expense of society as a 
whole, and the final policy choice may not be the one that best serves the interests of the 
public. A relevant example is the environmental externalities resulting from policies 
aimed at the intensification of agriculture. A well-organised policy community can be 
expected to offer resistance to policy which does not reflect the accepted underlying 
ideology, as it will be viewed as being in conflict with their aims. Therefore, whilst 
decisions within a policy community will usually be based on a consensus, it can be said 
that, due to the closed character of the network, any consensus that is reached will have 
been between a somewhat limited range of social actors who have an obvious self-interest 
in the outcome of the particular policy to be formulated. This then casts a modicum of 
                                                 
21
 Authors such as Visser and Hemerijck (1997: 66) do not distinguish between differing network structures 
describing the entire Dutch policy-making process as being corporatist in nature. Corporatism implies a 
relationship between the public and private sectors involving few members, which corresponds with the 
characteristics of a policy community. 
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doubt on the inclusiveness of the proceedings and the policy conceived within this milieu 
could be criticised for its lack of democratic legitimacy. A wider cast of the participatory 
‘net’ to include citizens, consumers and interest organisations would perhaps further 
strengthen the theoretical advantages of the consensual approach, by improving the 
quality of the resulting policy by virtue of the increased information and suggestions 
available, and by furthering support and acceptance. Of course, the consequence of such 
an increase in the number of participating actors is a parallel increase in the complexity of 
the decision-making process, making efficient policy generation more difficult. Such an 
all-inclusive approach necessitates a much higher degree of organisation. 
 
4.3.2 The Issue Network 
 
At the opposite end of the policy network continuum is an issue network (Marsh and 
Rhodes in Daugbjerg, 1997: 23), which is characterised by,  
 
“Competition between a large number of participants and a range of 
interests: fluctuating interaction and access for the various members; the 
absence of consensus and the presence of conflict; consultation rather than 
bargaining; and an unequal power relationship in which many participants 
have limited resources and restricted access.”  
 
The open nature of an issue network with a large number of participants implies that there 
exist more policy options, as there is no agreed-upon single ideology that serves to 
constrain the agenda. Indeed, members of such networks are often in disagreement over 
economic, social and political objectives. Therefore, policy-making is determined on an 
issue-by-issue basis, with certain actors who hold information relevant to the particular 
issue in question gaining a greater degree of influence over the proceedings, which they 
then attempt to direct towards an outcome that best serves their interests (Daugbjerg, 
1997). Conflict and disagreement characterises such networks and ensuing policy can 
therefore reflect the “lowest common denominator” (Daugbjerg, 1997:22), which implies 
that no one member is entirely satisfied with the outcome. This highlights the fact that 
there will always be winners and losers as a result of particular policy choices, which 
implies a situation amongst interest groups characterised by competition as they attempt 
to influence policy outcomes in their favour. Such a situation is characteristic of an issue 
network in which the members do not share a common ideology that directs the course of 
policy. A situation of conflict and the increased likelihood that particular social actors 
will be dissatisfied with policy outcomes increases the likelihood of later implementation 
problems, manifested by non-compliance or perhaps the occurrence of fraud as target 
groups attempt to avoid the rules embodied by a particular policy, which may be in 
conflict with their interests.  
According to the OECD (2000), a fundamental factor in ensuring compliance amongst 
target groups is the existence of trust between the regulator and the regulatees. Evidence 
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suggests that compliance will be higher, and resistance and challenges to regulatory 
action will be low, if regulatees trust regulators as fair umpires who administer and 
enforce laws or regulations that have important substantive objectives (OECD, 2000). It 
has been found that tax compliance increases as trust toward the government increases 
and also that the sense of duty to pay taxes increases when government policies prove 
beneficial to the taxpayer (ibid, 2000). If regulatees feel that regulators treat them as 
untrustworthy, then defiance and resistance build up so that inefficiency and non-
compliance both increase (ibid, 2000).  
These two network types, the policy community and the issue network, exist at the 
opposite ends of a continuum along which networks vary according to the closeness of 
the relationships within them (Marsh and Rhodes, 1992). Both represent ideal models, 
allowing a comparison between the models and actual relationships between government 
and interest groups. The ideal organisational structure, from a normative point of view, 
would seem to be a policy community which shares an ideology that is socially optimal, 
as such a structure has the advantage of reducing transaction costs, thus enabling the 
efficient achievement of policy, which is in the interests of society. The task of 
government is then to engineer such network structures.   
 
4.3.3 The Transformation of Network Structures 
 
In essence, the study of policy networks is based on the proposition that the particular 
manner in which networks are structured within a policy area will determine, and 
therefore help explain and predict, policy outcomes, as explained by Hall (cited In 
Daugbjerg, 1997: 21): 
 
“Organisational structures tend to lead policy makers into some courses of 
action and away from others; and each course of action tends to favour the 
interests of some social groups over others.” 
 
The ideology, procedures, norms, etc. make an organisational arrangement persist over 
time and constrain the agenda because they favour certain interests over others. 
Therefore, some interests may become privileged for long periods of time (Daugbjerg, 
1997: 21).  
However, this is not to say that the structure of policy networks cannot change. According 
to Wisserhof (2000:193), “Macro-processes of social and political change drive the 
transformation of one type of policy arrangement into another.” This is in line with Marsh 
and Rhodes (1992), who suggest that exogenous factors to the network, such as economic 
and political change and changes in knowledge, act as driving forces for transformation in 
both the network and the policy outcome and furthermore, that policy change is 
associated with network change. In other words, it is possible that societal changes could 
result in the restructuring of particular networks with, for example, the membership of a 
policy community altering to include new social actors and exhibiting characteristics 
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more in keeping with say, an issue network. It would seem reasonable to assume that such 
macro-processes would need to be enduring in order to disrupt the relatively stable 
structure of a policy community, as the introduction of additional members and a change 
in the underlying ideology of the network would result in the original members losing 
power and the ability to control the direction of policy in their favour.  
To take the example of pollution control in agriculture, existing members of a policy 
community may well view the internalisation of pollution reduction into the underlying 
ideology as a challenge to their control, as it may provide the opportunity for 
“environmental actors to gain access to the network claiming jurisdiction in the policy 
sector” (Daugbjerg, 1997:25). In such instances privileged interests will attempt to foil 
policy, which reflects the new ideology, causing policy inertia (Visser and Hemerijck, 
1997). Such changes in the dominant ideology of the network may thus lead to 
controversies erupting and this, coupled with the entrance of new members, results in a 
transformation of the structure of the network. According to Bressers (1998:89), “The 
development and results of a policy process can change the circumstances in which that 
policy process takes place several years later” (Bressers, 1998:89) and thus the 
distribution of power within a network is not necessarily static but can change over time. 
 
4.3.4 Explaining Policy Outcomes 
 
One of the central claims of policy network analysis is that policy networks affect policy 
outcomes (Marsh and Rhodes, 1992; Kickert et al, 1997). Authors such as Rhodes and 
Marsh (1992) emphasise the structure of particular networks as being a significant 
influence on the types of policy that will be selected during the policy-making process. 
The structure of a network is understood as being the particular pattern of resource 
dependency that exists between its members.  
It has already been discussed that policy choice within a policy community will in general 
favour the dominant economic interest and that there will be a tendency towards inertia, 
as the shared ideology of the network defines what policy options are available but also 
what problems exist (Smith in Daugbjerg, 1997:10). This implies that preferred 
approaches to problems are established and solutions to new problems are sought from 
within this prior knowledge and experience. Thus, the guiding ideology of a network is 
said to have an important influence on subsequent policy formulation. Conversely, at the 
opposite end of the network continuum (Marsh and Rhodes, 1992), policy choice within 
an issue network is not guided by a shared ideology, which constrains the agenda. 
Therefore, there exist more policy options in such networks. However, this provides only 
a vague suggestion as to how network structure influences policy choice.  
According to Daugbjerg and Marsh (1998:54),  
 
“Policy outcomes are not just a function of what occurs in the network but 
they are also strongly influenced by the economic, political and ideological 
context within which the network operates” 
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Therefore, in order to explain policy outcomes, such processes need to be brought into 
consideration, with the understanding that macro-variables represent major explanatory 
factors. Daugbjerg and Marsh (1998) propose that the influence of the broader state 
institutions, such as political parties, be incorporated to provide a macro-level of analysis 
to support the meso-level embodied by an examination of the actual structure of the 
policy network. Daugbjerg (2000) provides a suggestion as to how network structure and 
political parties can influence policy outcomes with regards to environmental taxes. This 
will be elaborated upon in the next chapter. 
 
Summary 
 
Traditional approaches to environmental policy were generally characterised by 
implementation failure. Both the use of economic instruments and the increased 
participation of private organisations in the policy-making process were encouraged in 
The Netherlands in order to overcome past failures and achieve environmental targets at a 
lower cost. Policy network theory recognises the variety of government-interest group 
relations that exist. Networks that exhibit particular characteristics have been defined 
including the policy community and the issue network. A policy community is 
characterised by a general consensus on economic, social and political objectives amongst 
the members, which has the advantage of saving transaction costs as the consensus that 
exists avoids conflicts erupting thus making the acceptance of formulated policy more 
likely, which increases compliance. Within an issue network there is no agreed upon 
objective and thus the policy-making process is characterised by conflict, as each member 
seeks to influence policy to reflect individual interests. Compliance problems are more 
likely within such an environment. Macro-processes of social and political change can 
drive the transformation of one type of network into another by, for example, changing 
the relationships between the members of a policy community, characterised by 
consensus, so that they better correspond to the nature of the relationships within an issue 
network, which is characterised by conflict. The structure of networks has been credited 
with influencing the choice of policy. Also, political parties have been identified as 
having an important influence on policy choice. Economic instruments, like the increased 
involvement of private organisations in policy-making, became more popular due to 
perceived advantages they possessed over traditional approaches to environmental 
problems. These advantages will be discussed below.   
 
4.4 Economic Instruments  
 
This section will focus on certain theoretical advantages, which are relevant to this study 
that economic instruments possess when compared with direct regulations for achieving 
environmental objectives. This will provide the basis for a later analysis focusing on 
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whether the theoretical advantages that would be expected of an instrument such as 
MINAS have been transferred into the operational policy.  
The theoretical advantages of economic instruments over traditional regulatory 
approaches are well-documented (Pearce et al, 1993: Opschoor et al, 1994) with the 
theoretical literature suggesting that instruments, such as taxes, ensure the cost-effective 
achievement of environmental targets, as they minimise both administrative and 
compliance costs and provide a continuous incentive for target actors to reduce polluting 
emissions.  
Due to this ability of economic instruments to achieve environmental goals at a reduced 
cost, they are considered to have a great potential to decrease the dilemma of choosing 
between ecological and economic interests and present, in theory, a “viable short-cut on 
the road to sustainable development” (Bressers and Huitema, 2000:83). Despite these 
theoretical advantages, in general, target actors perceive taxes as being more onerous than 
regulations (OECD, 1994). This is because they impose a rather visible cost compared to 
regulations. However, when the target sector as a whole is considered then taxes actually 
minimise the cost of compliance, although this is perhaps not much of a consolation for 
the individual target actor. Furthermore, target actors are concerned that they might lose 
bargaining power, as interest groups have little control over the formulation of tax 
policies, which subjects them to a higher degree of future uncertainty. The consequence 
of this is that they are unable to prevent future increases in the tax burden (Daugbjerg, 
2000). According to a case study of two environmental taxes (Wright and Mallia, 2003), 
for the theoretical advantages of environmental taxes to be transferred into an operational 
policy, certain key design features, combined with a consideration of the particular 
context within which the instrument is to be introduced, is essential.  
 
4.4.1 The Potential of Well-Designed Taxes 
 
Environmental taxes rely on targeted groups being responsive to price signals as the 
mechanism that determines their eventual effectiveness. If this is the case then the careful 
design of the instrument to ensure that the target group is exposed to an economic 
incentive and that the economic incentive is sufficiently high, one where the tax rate 
levelled on each unit of pollution is higher than the marginal abatement cost (Pearce et al, 
1993), should stimulate target actors to change their polluting behaviour through the 
implementation of cleaner technologies and/or management practices that reduce 
emissions. In these circumstances, well-designed instruments have the potential to initiate 
an enduring eco-upgrading of the particular sector, achieved in the main through 
increased efficiency and the diffusion of higher standards that then become normalised 
and institutionalised within companies (Wright and Mallia, 2003). Furthermore, 
incremental innovation can be stimulated, as upstream suppliers and developers adapt to 
the changing demands of their customers, by improving existing technologies so that they 
minimise environmental impact. 
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4.4.2 The Advantages of Environmental Taxes 
 
According to economic theory the charge, which is levied on each individual unit of 
pollution, provides a built-in continuous incentive for the targeted group to reduce their 
emissions because each unit of pollution reduction results in a cost saving, achieved 
through a decrease in the tax burden. This continuous incentive provided by economic 
instruments contrasts with command-and-control measures, which implement a static 
pollution target level, which once reached provides no additional incentives for industry 
to continue efforts in pollution reduction (Pearce et al, 1993). However, this theoretical 
advantage is slightly misleading, as it implies that target actors exposed to a sufficient 
economic stimulus will continue to implement technologies and/or management practices 
aimed at increasing efficiency ad infinitum, whereas in reality improvements can be 
expected until a point is reached where the cost involved in further pollution abatement is 
greater than the money saved through the reduction in the tax burden.   
The minimisation of compliance costs implies environmental improvement at a reduced 
cost when compared with regulations that impose a uniform reduction standard across the 
target sector. Baumol (1971:46) gives the following example relating to sulphur 
emissions from energy production, 
 
If, at existing levels of output, the marginal cost of reducing sulphur-dioxide 
emissions for factory A is only one-tenth of the marginal cost for factory B, 
we would expect that it would be much cheaper for the economy as a whole to 
assign A, a much greater decrease in smoke emissions than B. 
 
This is precisely what a uniform reduction standard fails to achieve. Such regulations 
disregard the differing pollution abatement costs that the various target actors face, which 
can result in “some firms regulating too much and others not enough” (Golub, 1998:3) 
from an efficiency perspective. Conversely, a tax levelled on each unit of pollution 
stimulates factory A to reduce its emissions more than factory B and thus pollution is 
reduced at the least cost to the economy whilst the pollution reduction target is achieved 
by the sector as a whole.  
According to Daugbjerg (2000: 85), when compared to regulations “the implementation 
of green taxes involves lower administrative costs”. This is because regulations can be 
difficult to enforce and costly to administer, as they require extensive monitoring 
programmes to ensure industry compliance (Daugbjerg, 1997).  
 
4.4.3 The Influence of the Policy-Making Process 
 
Classical economics asserts that in order for a tax to provide an economic incentive to 
reduce pollution emissions amongst target actors, the sole requirement is to calculate a 
sufficiently high tax level; one where the tax exceeds the marginal abatement cost. Once 
this calculation has been made it is assumed that policy-makers will faithfully reproduce 
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the theoretical design because they, like economists, are guided by the objective of 
maximum cost-effectiveness. However, this is a simplistic view of reality, which ignores 
the policy-making process during which a number of actors can exert their influence in 
order to manipulate the final design of an instrument to better promote, or protect, their 
interests. For example, with reference to policy networks, this can be the result of certain 
actors, who have attained an influential role in policy formulation perhaps due to the 
technical information they possess concerning the target sector, lobbying successfully for 
a reduced tax rate. A popular argument employed by target industries for a reduction in 
the tax involves the perceived negative effect a tax will have on the international 
competitiveness of the sector, as the tax will expose the national industrial sector to costs 
not borne by international competitors. Such a reduced tax rate does not then provide an 
adequate economic incentive for target actors to introduce technologies and management 
practices aimed at reducing pollution emissions, as it is cheaper for firms to pay the tax. 
Under such circumstances, environmental improvements will be limited. Whether 
environmental taxes actually impose a competitive disadvantage on target industries is a 
moot point. In fact, according to the OECD (2001), environmentally related taxes 
currently implemented in OECD countries have not been identified as causing significant 
reductions in the competitiveness of any sector. A study by Wright and Mallia (2003), 
which assessed the extent of technical, technological change and innovation that had been 
stimulated by the Dutch MINAS policy, aimed at stimulating farmers to reduce their 
nutrient emissions, concluded that within the dairy sector in particular, farmers had 
introduced techniques and technologies, which had resulted in an increase in their 
nutrient-use efficiency and had resulted in both a reduction in pollution and on-farm cost-
savings. Also, incremental innovation within the fertiliser and feed industries was 
identified, implying a degree of structural change in a more environmentally benign 
direction. Therefore, environmental objectives are not necessarily in conflict with 
economic objectives and win-win situations are possible.  
The final design of an economic instrument will have been subjected to the distorting 
process of policy formulation and its final design will depend to a large extent on the 
particular structure of the policy network involved. For example, the introduction of an 
environmental tax into a policy area where the network of actors exhibits the 
characteristics of a policy community can be expected to be met with resistance, as the 
introduction of a tax will be perceived as being in conflict with the economic aims of the 
network, as a tax imposes visible costs on the target group. This can result in policy 
inertia, as target groups seek to block more radical instruments such as taxes. Even if a 
tax is implemented, lobbying from certain target actors seeking to protect their economic 
aims can result in the reduction of the final implemented tax level.  
Due to the general unpopularity of taxes the presence of the political will to implement a 
tax with a high enough economic incentive is essential. This is particularly important if a 
policy community dominates the policy area, as resistance can be expected. Factors such 
as the seriousness of the environmental problem and the level of public concern over the 
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issue can result in the need to address the environmentally damaging consequences of 
particular production systems gaining ascendancy over the protection and promotion of 
the economic interests of the same systems. Policy-makers will be involved in a 
weighing-up process when deciding between interests of economic activities and interests 
of environmental quality. The contributions made by specific polluting activities to the 
economy are compared to the risks to human health and nature and a political balance is 
struck. This finally determines whether there will be sufficient support for the application 
of stringent policy measures.  
There also exist a number of potential barriers for individual target actors that can result 
in a filtering out of the economic incentive and their consequent failure to respond 
appropriately.  
Such failures can arise as a result of the management dealing with the cost element 
affected by the tax wielding insufficient seniority to introduce changes, the size of the 
financial burden being relatively insignificant compared to the total costs of the firm, or a 
lack of knowledge and skills possessed by the target group concerning appropriate 
techniques and technologies (Hogg, 2000). This emphasises the importance of taking into 
account the complexity of the incentive structure that drives firms to improve 
environmental performance. Ideally, the economic instrument should be applied to a 
situation where the actors are able to respond with economic rationality and are not 
constrained by institutional (such as a lack of skills and trained staff) and informational 
factors (such as lack of knowledge on possible abatement measures). If there is a lack of 
knowledge, efforts by the regulator to provide information in order to facilitate the 
establishment of better controls, procedures and processes, are essential to avoid a 
filtering out of the price incentive. Once barriers constraining the ability of actors to 
respond to price signals have been addressed, then a sufficiently high charge rate is 
indeed a crucial factor in ensuring effectiveness. 
The above discussion highlights the need for a careful consideration of the particular 
context into which any planned tax is to be introduced in order to arrive at a well-
designed instrument. However, the political will to implement an environmentally 
effective policy must also be present, as this will ensure that the target group is exposed to 
a significant economic incentive. Only then can the theoretical advantages of 
environmental taxes be realised. 
  
Summary 
 
Economic instruments are credited with the ability of achieving environmental objectives 
at a reduced cost compared with command-and-control regulations. However, they are 
generally unpopular instruments amongst target groups. The advantages of taxes include 
the provision of a continuous incentive for the target group to reduce their emissions and 
the minimisation of both compliance and administrative costs. Classical economics 
suggests that in order for a tax to provide an economic incentive for the target group to 
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reduce pollution, all that is required is the setting of the tax above the marginal abatement 
cost. However, this view ignores the policy-making process during which a number of 
actors can exert their influence in order to manipulate the final design of an instrument to 
better promote, or protect, their interests. The structure of the particular policy network 
into which a tax is to be introduced will have an important influence on the final design of 
the instrument. The presence of the political will to introduce a well-designed policy with 
a sufficiently high tax rate to ensure the achievement of environmental goals is essential. 
Both network analysis and economic theory will be applied in the next chapter, which 
seeks to answer how and why MINAS was selected to operationalise the Nitrate 
Directive.  
 
 
 
 
 
 
 
 
 
 
 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 47
 
 
5. How was MINAS Chosen and Why? 
 
 
5.1 Introduction 
 
The purpose of this chapter is twofold. The first part, which looks at how MINAS was 
selected, utilises policy network analysis and a specific theory by Daugbjerg (2000), 
which seeks to explain how environmental taxes, such as MINAS, which are generally 
unpopular instruments, as they make rather obvious economic demands on the target 
group, have been successfully introduced in some countries and not in others. Daugbjerg 
claims that the introduction of environmental taxes is made more likely if two particular 
hypotheses are satisfied, which pertain to the level of cohesion within the policy network 
and the degree to which parliamentary support for a group of polluters has diminished due 
to an increase in environmental concerns. The chapter tests the explanatory validity of 
these two hypotheses in the context of MINAS, to see if they can indeed help to explain 
the introduction of the policy. More importantly for the aim of this study, the testing of 
the hypotheses in the context of MINAS serves as an avenue for an analysis of the 
changing character of the Dutch agricultural policy network and the shift in objectives for 
the Dutch agricultural sector as perceived by the government and the public. This parallel 
enquiry, by examining the interactions that took place between the various stakeholders 
involved during the formulation of MINAS, seeks to uncover any potential conflicts that 
may have occurred within the policy network, which might provide an explanation for 
later compliance problems experienced during the implementation stage of the policy.   
The second part of the chapter seeks to explain why a system of levies on nutrient 
surpluses, in short MINAS, was selected by the Dutch government to operationalise the 
Nitrate Directive. The Dutch approach is unique amongst the European countries; other 
countries such as Denmark, implemented a different approach based on application 
standards of 170 kg N from manure per hectare in line with the requirements of the 
Directive. This then prompts the question, what was the motivation behind the selection 
of MINAS above all other possible instruments that might otherwise have been favoured? 
By analysing the possible motives for selecting MINAS to operationalise the Nitrate 
Directive the section attempts to establish the balance of power that existed between the 
various agricultural sectors during the formulation of MINAS in order to explore the 
possibility of certain sectors being dissatisfied with MINAS as a policy choice. 
 
5.2 How was MINAS Selected? 
 
5.2.1 The Structure of the Policy Network 
 
In order to explain how taxes have been implemented in certain countries but not others 
Daugbjerg (2000) has developed two linked hypotheses. The first refers to the structure of 
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the policy network into which a tax is to be introduced and in particular the degree of 
cohesion that exists is highlighted as being an important influence on the likelihood that a 
tax will be implemented. The second hypothesis involves the degree of parliamentary 
support for polluters; this will be discussed later. By way of an explanation, cohesion 
refers to the degree of agreement on objectives that exists between the members of the 
policy network. The higher the degree of conformity amongst objectives, said to stem 
from a shared view of values and reality, the stronger the cohesion present within the 
network (Bressers, 1998, Daugbjerg, 2000). For example, the Dutch agricultural policy 
network has been termed the ‘green front’ due to the close relationships that existed 
between the target group, the government and other involved parties (Bressers, 1998:91). 
Membership of the network included the Ministry of Agriculture, the Dutch Agricultural 
Board (Landbouwschap22) and other corporate bodies in agriculture, leading farmer’s 
representatives and members of the Parliamentary Committee on Agriculture (Frouws, 
1997:210. According to Bressers (1998:91), the agricultural network is characterised by 
strong cohesion as the Ministry of Agriculture shared the objective of the target group to 
increase the economic success of the sector and was prepared to aid them in this respect. 
With reference to the network continuum of Marsh and Rhodes (1992), a network 
displaying strong cohesion fits in with the definition of a policy community, whilst a 
network characterised by weak cohesion can be identified as an issue network where there 
is a lack of a consensus over objectives. Daugbjerg (2000:134) proposes the following 
hypothesis, which refers to the structure of the network, 
 
“The less cohesive the established policy network in the sector subject to 
green taxes, the more favourable the conditions for the introduction of green 
taxes “ 
 
This proposition is in recognition of the fact that a policy community will offer resistance 
to the introduction of a green tax, as it is perceived to be contradictory to the economic 
objectives of the sector. On the other hand, the less cohesive structure of an issue network 
implies that its members are in disagreement over economic, social and political 
objectives and this conflictual setting, with each member pursuing individual interests, 
means that the members have difficulty organising themselves into coalitions to oppose 
the introduction of a tax (Daugbjerg, 2000). 
If this is applied to the Dutch agricultural policy network displaying strong cohesion, then 
it would appear that the introduction of MINAS would be an unlikely choice of policy 
instrument, as the government will be more likely to attempt to steer behaviour by the 
provision of rewards, such as money, power and information. This is because the 
withdrawal of resources from the target group would only hamper the ability of the 
                                                 
22
 The Landbouwschap was a statutory body empowered to lay down binding collective regulations, and 
was the official representative of Dutch agriculture towards the government until 1995. The national 
farmers’ unions and the unions of farm workers are the participating organisations (Frouws, 1997:210).  
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agricultural sector to achieve its aims, and strong cohesion implies that the government 
and the target group share the objective of promoting the economic interests of the sector. 
Therefore, subsidies are the preferred instrument within such networks (Bressers, 1998). 
Yet, the MINAS policy is not a subsidy and involves the removal of resources in the form 
of money if the target actors do not act to reduce their pollution emissions below a 
stipulated level. However, according to Bressers (1998:102), when the policy area is 
concerned with behaviour that is detrimental to the interests of the target group as a 
whole, then the use of regulations, levies and price measures will be considered. The 
Dutch surplus manure policy is given as an example of such a situation, which threatens 
the general interest of government actors and the target group. Despite this illustration it 
is unclear how the behaviour of individual farmers concerning their use of manure is 
detrimental to the interests of the target group as a whole, apart from the fact that the 
nutrient pollution deriving from excessive amounts of manure impacts society as a whole, 
which of course includes all farmers. However, this represents an externality and one, 
which does not have an obvious immediate effect on the economic position of the farmers 
that constitute the target group. Bressers (cited in Daugbjerg, 2000:134) again follows the 
same argumentation when he says that unpopular instruments such as taxes may be 
applied within a sector characterised by a strong cohesive policy network but that “in 
such cases the target group is more than fully compensated through various direct and 
indirect subsidy schemes.” Whilst it is true that ancillary policy was introduced to buy up 
pig quota production rights and agricultural buildings to ease the exit of farmers from the 
sector, this still falls far short of compensating farmers “more than fully.” This is further 
underlined when reference is made to the Dutch Ministry of Agriculture’s claim that the 
levies imposed on surpluses above the levy-free standard are very high, with the 
expectation that several thousand farmers will be forced to sell up (Brinkhorst and Pronk, 
1999).  
The introduction of MINAS against the wishes of the policy network can be expected to 
entail political risk, giving rise to problems of legitimacy within the target group, which 
may cause political unrest and impede the implementation of policy (Smith in Daugbjerg, 
2000). To avoid such a situation occurring, governments often tend to accommodate the 
wishes of the members of a policy network who oppose such measures (Daugbjerg, 
2000). Nevertheless, MINAS was introduced. This presents an interesting anomaly, 
which does not fit the hypothesis. How was MINAS successfully implemented past a 
strongly cohesive agricultural policy network?  
 
5.2.2 The Dutch Agricultural Policy Network: Strong Cohesion? 
 
A central assumption in the preceding discussion has been that the Dutch agricultural 
policy network is characterised by strong cohesion. However, was this the case in 1998, 
when MINAS was implemented? If not, then this might go some way to explaining how a 
tax became implemented to operationalise the Nitrate Directive. The possibility exists that 
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the situation of strong cohesion existed initially but that macro-processes of social and 
political change drove the transformation of the network from one type of policy 
arrangement into another. A number of authors (see van Tatenhove et al, 2000: van 
Heffen and Klok, 2000) acknowledge the possibility of such transformations taking place. 
The agricultural policy network during the eighties, when manure policy was in its 
infancy, has been described by Frouws (1997:211) as being neocorporatist in nature, 
consisting of a group characterised by “close mutual relationships”, sharing a “firm belief 
in technical progress and modernisation.” Whilst, concerns over nutrient pollution began 
to be voiced at the end of the 1960’s, they were denied and the economic importance of 
the livestock sector was re-emphasised. Between the early 1960’s and the mid-1980’s, the 
“number of cattle, pigs and poultry increased by 1.5 (+40%), 10 (+450%) and 50 million 
(+125%) respectively” (Frouws, 1997:210). When applying the policy network 
continuum devised by Marsh and Rhodes (1992), the network could be described as being 
a policy community in which economic and/or professional interests dominate. Indeed, it 
is referred to as the agricultural policy community (Frouws, 1997: Frouws and van 
Tatenhove, 1993) the objective of which was the productivist expansion of the 
agricultural industry. The policy community was very insulated, being hardly penetrable 
to outsiders from “other ministries, non-agricultural interest groups or Members of 
Parliament not belonging to the Committee on Agriculture” (Frouws and van Tatenhove, 
1993:222). These close links between governmental actors and the target group confirms 
the strong cohesive nature of the network during this period and governmental support for 
agriculture could be expected to be characterised by a choice of instruments, which 
supported the agricultural sector in the achievement of its economic objectives.  
By the early 1980’s, the seriousness of the manure surplus and the associated 
environmental consequences, including drinking wells polluted by nitrate, became 
obvious. The agricultural policy community faced increasing pressure to address the 
problem, as the environment developed into an important political issue, mirrored by the 
growing influence of the Ministry of the Environment (Frouws, 1997). However, the 
initial stages of manure policy-making was characterised by a conflict of interests 
between the Ministry of Environment on the one hand, which did not enjoy the support of 
a strong policy network, and the Ministry of Agriculture, supported by the farmer’s lobby 
on the other, with agricultural interests proving to be the stronger (Frouws, 1997).  
 
“It (the agricultural policy community) had a near monopoly of political 
power and expertise and thus provided the farmer’s lobby with a great 
advantage over environmental and other interest groups.” (Frouws, 
1997:211) 
 
The outcome of this conflict was the successful postponement of effective measures to 
address pollution resulting from nutrient surpluses (Frouws, 1997), as might be expected 
in the light of the previous discussion.  
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Whilst the agricultural policy community succeeded in nullifying drastic measures to 
tackle nutrient pollution in defence of the intensive livestock sector, conflicts began to 
emerge due to the increasing stringency and restrictiveness of manure policy, which no 
longer stimulated growth and intensification. Disputes arose between the Ministry of 
Agriculture and the farmers lobby; the two main partners within the policy community, 
due to the realisation that the manure problem was greater than anticipated, demanding 
considerable investments in manure disposal, manure storage and spreading machinery. 
Furthermore, disputes arose between farmers’ leaders and their constituency and within 
and between farmers’ unions due to discontent with the manure regulations. This resulted 
in frequent failure to legitimise the negotiated policies and to discipline the union 
membership, illustrated by farmers burning manure accounts and setting up rival action 
groups. Essentially, the controversy was due to the search for those responsible, and 
therefore liable to pay, for the pollution (Frouws, 1997). The manure issue proved to be a 
serious obstacle to building consensus between the Ministry of Agriculture and the 
farmers’ lobby and the split between these two traditionally close working partners grew 
as the Ministry bowed to pressure to accommodate environmental interests, whilst the 
farmer’s lobby continued to support the intensive livestock sector. The result of this was 
the development of a closely co-operative working relationship between the Ministry of 
Agriculture and the Ministry of Environment with policy formulation becoming “less 
dependent on the support of the farmers’ unions” (Frouws, 1997:213).  
The mineral accounting system, which became known as MINAS, was made the basic 
principle in the next stage of manure policy in 1993 after an agreement between the 
Ministries of Agriculture and the Environment and the Landbouwschap. This represented 
the “final convulsion of neocorporatist policy-making” and was followed by “massive 
protests by farmers, which forced union leaders to distance themselves from the 
agreement” (Frouws, 1997:216). As a consequence of the competition that existed 
between the various action groups within the policy network, farmers’ opposition 
radicalised, one result of which was the formation in 1994 of a radical union of pig 
farmers; the Nederlandse Vakbond Varkenshouders (NVV). Also, at this time, the 
Landbouwschap was replaced by a new organisation, the Land-en Tuinbouw Organisatie 
(LTO). The government presented the new policy approach, MINAS, in 1995, to be 
launched in 1998. This provoked the farmers’ organisations to “protest and attack with 
renewed vigour” (Frouws, 1997:217). During the last months of 1995, a nationwide 
agrarian protest movement took place, whilst farmer’s leaders adopted a “highly 
defensive and demanding attitude” in negotiations with the government (Frouws, 
1997:218). The relationship between the members of the policy network was 
characterised by rivalry, in particular between the LTO and the radical pig farmer’s union 
and between the government and the agrarian representatives with the “farmers’ lobby 
attacking the government head on, thereby destroying the last remnant of neocorporatist 
co-responsibility” (Frouws, 1997:218). Farmers’ leaders actively undermined manure 
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proposals, which represents a reversal of the legitimising structure of policy communities. 
Concerning MINAS, many farmers regarded the policy as being, 
 
“Another piece of centralist bureaucracy, an administrative burden which did 
not stimulate environmental responsibility and was largely inadequate” 
(Frouws, 1997:219) 
 
This discussion has illustrated the gradual change in the structure of the agricultural 
policy community, with the primacy of the productivist expansion of the livestock 
industry, as a guiding shared objective being joined by, what were perceived by 
agricultural interests, as being conflictual environmental objectives to tackle nutrient 
pollution from manure. The many disputes that erupted between the members of the 
agricultural policy network, resulting from a divergence of interests with each member 
fighting to influence policy to reflect individual concerns, clearly demonstrates the lack of 
cohesion within the network at the time of the implementation of MINAS. With reference 
to the policy network continuum devised by Marsh and Rhodes (1992), it appears that the 
characteristics of the agricultural policy network changed so that, whereas before it 
exhibited the characteristics of a policy community, the network began to display 
characteristics more in line with an issue network, in particular an absence of consensus 
and the presence of conflict. The implication of this is that the members of the network 
were unable to organise themselves into coalitions to lobby against the introduction of the 
policy due to their conflicting individual aims. According to the hypothesis it is easier to 
implement a tax when the network is characterised by weak cohesion and this appears to 
have been the case with MINAS.  
 
5.2.3 The Influence of Political Parties 
 
According to Daugbjerg and Marsh (1998), the broader state institutions and not just a 
focus on the particular policy network, need to be integrated into the analysis in order to 
arrive at a more complete explanation of policy choice. This embodies an institutional 
approach, which maintains that public policies need to be understood in the light of the 
specific configuration of institutions and organisations that exist within the political 
system. Some configurations will create the conditions within which certain public 
policies may be pursued, whereas other configurations will prevent certain strategies of 
policy (Weale, 1992). The institutional approach considers the history and context of the 
political system in which certain policies are developed, thus bringing what are 
considered to be major explanatory variables into the analysis.  
With this in mind, Daugbjerg (2000:133) suggests that the influence of political parties 
should also be considered in order to explain why some countries have introduced green 
taxes whilst others have not, as a “majority in parliament can overrule a policy network.” 
Increasing concern over pollution within the electorate has motivated some parties to 
pursue environmental objectives in order to attract voters, which may involve a 
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weakening of some parties’ ties to their traditional supporters (Daugbjerg, 2000:135). 
Thus, the extent to which the target group subject to the tax enjoys parliamentary support 
has an influence on whether the tax is implemented (Daugbjerg, 2000:134). This 
introduces the second hypothesis, 
 
“The more the parliamentary support of a group of polluters has declined 
over time as a result of the growth in environmental concern, the more 
favourable the conditions for the introduction of green taxes” (ibid, 
2000:136) 
 
When this is then applied to the context of MINAS it can indeed help to explain the 
introduction of the policy despite the opposition within the policy network. In order to 
continue this line of reasoning it is necessary to adopt an historical perspective and to 
look back in time to before the introduction of MINAS.  
Governments within The Netherlands are formed from a coalition between parties as a 
result of the proportional representation electoral system and the fact that there exist 11 
major parties. This means that a political party must win 76 seats out of 150 in order to 
gain a majority and hence form a single party government (Andeweg, 2002). There 
follows a presentation of the governing parties within The Netherlands from 1989 to the 
present. The first party represents the dominant party in the various coalitions.                                  
 
Years Parties Political position Political position of 
coalition government 
Christian Democratic Appeal 
(CDA) 
Conservative 
1989 – 1994 
Dutch Labour party (PvdA) Left-wing 
Centre left coalition 
The PvdA  
The Conservative Liberal party 
(VVD) 
Progressive 
1994 – 1998 
The Social Liberal party (D66) Free-market oriented, 
right wing 
 
Centre left coalition 
PvdA,  
VVD   1998 – 2002 
D66  
Centre left coalition 
CDA  
List Pim Fortuyn (LPF) Nationalist party 2002 – 2003 
VVD  
Centre right coalition 
CDA  
VVD  2003 - Present 
D66  
Centre right coalition 
Table 3 The Coalition Governments in The Netherlands 1989 - Present (Source: CBS 
Statline; Pennings and Keman, 2002) 
 
By way of an explanation of the ideological positions of the political parties, the Dutch 
party system is structured not by one, but by two dimensions (Andeweg, 2002, Pennings 
and Keman, 2002)). These are the conventional left-right continuum and a progressive-
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conservative continuum23, which is also known as a religious-ethical continuum 
(Andeweg, 2002). The former is related to socio-economic differences on income, work, 
social insurance, economic growth and the intervening role of the government, whilst the 
latter is related to norms and values (Pennings and Keman, 2002:6). 
The conservative Christian Democratic Appeal has dominated Dutch politics through the 
majority of the twentieth century. The CDA are recognised for their traditional religious 
and rural affiliations. Indeed, up until 1994, the party had been in power without a break 
since 1918 (Tiggeloven, 2002). However, this situation changed in 1994 with the 
formation of a three-way coalition government between the PvdA, VVD and D66 parties, 
which represented a shift from right to left in the dominant political ideology with the 
CDA playing no part in government for the first time in 75 years (Andeweg, 2002). This 
period is marked by a gradual return of government, which is in contrast to the perceived 
role of the government during the 1980’s, when it was considered to be inferior to market 
forces. “The less government the better seemed to be the adage in the 1980’s” but the 
consequences of this was that several social problems, including pollution, were not 
adequately addressed, which gradually changed the national mood (de Vries, 2000:77).  
As an initial demonstration of the commitment to environmental issues within the 
coalition government that came to power in 1994 there follows a presentation of the 
revenue generated from environmental taxes. 
 
Table 4 Revenue from Environmental Taxes, 1985-2002 (Source: OECD, 2003a) *Forecast 
 
The increase in environmental taxes begins in 1995; one year after the coalition 
government came to power. According to the OECD (2003a: 142), the greening of the 
Dutch tax system has become a major policy focus in recent years and there has been a 
“shift from taxes on labour and income to environmental and regulatory energy taxes 
without an increase in the overall tax burden.” The fact that the tax burden has remained 
at a consistent level indicates that the green taxes that have been introduced in this period 
have not been used simply to generate additional income for the government. Therefore 
the overall policy can be interpreted as an ecological tax reform.  
                                                 
23
 Progressive issues are identified as, an anti-growth economy and environmental protection, whilst certain 
key concepts are viewed either positively or negatively such as, national way of life: negative, multi-
culturalism: positive, traditional morality: negative. Conservative issues are regarded as embodying 
economical productivity, national way of life: positive, multi-culturalism: negative and traditional morality: 
positive (Pennings and Keman, 2002: 6) 
 
 1985 1990 1995 1998 1999 2000 2001 2002* 
Environmental 
Taxes ( € Billion) 0.0 0.0 0.9 1.7 2.2 2.8 3.4 3.4 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 55
With particular reference to the agricultural sector the following citation serves to 
illustrate the changing national and political mood regarding the relative importance of 
agricultural productivism vis-à-vis environmental pollution and animal welfare issues.    
 
“The mighty bulwark of farmers and the agro-industry had its feet planted 
firmly on the ground in The Hague, where the CDA (Christian democrats) 
governed. In the nineties the agrarian sector and the government had to pay 
for this unchecked growth. Pressure from consumers, who wanted more than 
just low prices, and the ever-increasing cost of manure removal, turned out to 
be stronger than the agrarian powers. Animal welfare, environmental 
management and nature preservation became more important.” (Westerlaken, 
2000) 
 
It can then be expected that political parties will respond to the changing values and 
demands of the electorate. Political parties must respond to the electorate to a much 
greater degree than policy networks, which respond mainly to the interests of their 
members (Daugbjerg, 2000:135). The following citation serves as an introduction to the 
decline in support for the intensive livestock sector that was forthcoming from the 
coalition parties that assumed power in 1994,  
 
“Alarming research findings on the extent to which soils were saturated with 
phosphates and the scale of nitrate pollution, as well as growing doubts about 
whether sufficient manure-processing capacity would be realised in time, 
caused mounting political pressure. Ignoring the Landbouwschap’s resistance 
the two ministries, in consultation with the Members of Parliament of the 
coalition parties, proposed stricter manure regulations.”  (Frouws 1997:215) 
 
This highlights the growing awareness of the scale of nutrient pollution, which went 
hand-in-hand with an increased commitment to address the problem from within the 
coalition political parties. This latter claim is supported when the projected costs of 
MINAS prior to implementation are examined. The Ministry of Agriculture estimated 
these costs to be €12.7 million for the Levies Bureau and €11.5 million for the control 
costs of the General Inspection Service (AID). The total amount of €24.2 million is €11.3 
million more than the previous manure policy in 1996 (Ecotec, 2001:18). 
The introduction of the concept of sustainability as an additional objective of agricultural 
policy is indicative of the changing relations between the government and agrarian 
interests. The Ministry of Agriculture gradually broadened its narrow productivist 
perspective, due to continuous and increasing public and political pressure, and this 
policy change “implied imposing severe restrictions and financial burdens on agriculture” 
(Frouws and van Tatenhove, 1993:224). The objective of a sustainable agricultural sector 
meant that the Ministry of Agriculture loosened its ties with the farmer’s unions and the 
Landbouwschap and external actors representing environmental interests, previously 
unable to penetrate the closed agricultural policy community, gained an increasingly 
influential position. The very fact that the government was now prepared to impose 
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severe restrictions on a sector that had for years enjoyed close co-operation with the 
government on policy formation directed at the promotion of agricultural interests, serves 
to illustrate the declining support enjoyed by the intensive livestock sector. This then 
paved the way for stringent policy measures such as MINAS, which was officially 
proposed in 1995 as the basis of the third stage in the manure policy (Frouws, 1997) and 
implemented in 1998, the same year that the coalition government was elected for a 
second term. 
This section has illustrated how the parliamentary support for the agricultural sector, and 
in particular the intensive livestock sector, declined as a result of the growth in 
environmental concerns over the nutrient pollution issue. It is considered that this fall in 
support can help to explain the introduction of MINAS.  
Therefore, it appears that the introduction of MINAS can be explained by the lack of 
cohesion within the policy network and the decline in the parliamentary support for the 
intensive livestock sector due to the increase in environmental concerns. This is in line 
with the two hypotheses presented by Daugbjerg (2000) and helps to explain how 
MINAS, an ‘unpopular’ green tax, came to be selected. However, there are other macro-
explanatory variables, which may well have had a bearing on the decision to introduce 
MINAS, which are not taken into consideration by the theory, the implication of which is 
that the fall in support for the sector and the lack of cohesion can only provide a partial 
explanation. 
 
5.2.4 Additional Explanatory Variables 
 
In order to test the two hypotheses, Daugbjerg (2000) presents two case studies, namely 
the agricultural sector in Denmark and in Sweden to explain why the Swedes, but not the 
Danes, introduced a tax on fertilisers. In order to do this he holds a number of variables 
constant, thus excluding possible explanations for the various outcomes, although he 
acknowledges two that warrant particular attention, as they may threaten the argument 
that a lack of cohesion within the policy network coupled with a decline in the 
parliamentary support for polluters can explain the introduction of green taxes.  
The first variable is the seriousness of the pollution problem, the argument being that the 
more serious the problem, the greater the likelihood that a green tax will be introduced. 
However, this argument is discarded because a tax was introduced in Sweden but not in 
Denmark, even though the problem of nitrate leaching was more pronounced in the latter 
country and therefore, according to the argument, it would be expected that the Danish 
policy would be the more stringent. Conversely, in the case of The Netherlands, the 
problem of nitrate leaching is recognised as being the most serious in Europe (OECD, 
2003a), as a result of the extremely intensive nature of agricultural production and is 
therefore much more significant than the situation in Denmark, but a green tax was 
implemented. Indeed, Frouws (1997:209) mentions the mutually supportive influence of 
the governing parties and the gravity of the problem, saying that at the time there was a 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 57
climate of “growing political concern” and this coupled with “alarming environmental 
developments demanded that action be taken”. Therefore, the Dutch context suggests that 
it is a possibility that the introduction of green taxes can be influenced by the seriousness 
of the particular problem in question.  
The second argument centres on public attention and environmental concern for the 
problem. The greater the environmental concern amongst the public, the greater the 
likelihood that a tax will be introduced. According to Andersen (Cited in Daugbjerg, 
2000), in the two case studies, public concern about agricultural pollution was greater 
within Denmark than it was in Sweden, which would tend to suggest that the introduction 
of a tax would be expected to occur in Denmark rather than in Sweden, when in fact the 
opposite was the case. This then is used as a basis to disregard the argument as a potential 
explanation for the policy choice. Nevertheless, when the Dutch context is examined 
public concern can be said to have been high regarding agricultural pollution, as 
discussed previously, and therefore it cannot be ruled out as having had an influence on 
the decision to implement MINAS.  
 
Summary 
 
The section has applied two hypotheses suggested by Daugbjerg, namely that a lack of 
cohesion within the policy network to which a green tax is to be applied and the decline in 
parliamentary support for a group of polluters can explain the introduction of green taxes. 
The MINAS case study appears to confirm these hypotheses. However, it has also been 
concluded that additional external pressures had a bearing on the decision to introduce 
MINAS. Therefore, it is considered that Daugbjerg’s theory that relies on network 
structure and the influence of political parties respectively, cannot fully explain the choice 
of MINAS. These additional factors have been identified as the seriousness of the nutrient 
pollution problem and the increasing concern for environmental problems amongst the 
public.  
By adopting an historical perspective this section has analysed the development of the 
relationships between the actors and the guiding objectives of the agricultural policy 
community. It has focused on the increasing importance of environmental issues within 
Dutch society and within the incumbent political parties, which resulted in changes within 
the structure of the agricultural policy community.   
The arrival in 1994 of the centre-left coalition government comprising the PvdA, VVD 
and D66 parties proved to be a significant turning point, as this government no longer 
shared the sole objective of the productivist expansion of the livestock industry with the 
sector, as the increase in concern for the environmental consequences of livestock 
production, began to outweigh the economic importance of the sector. This resulted in a 
shift in the guiding objectives of the network with the concept of sustainable agriculture, 
joining that of increasing the competitiveness of the industry.  
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The emergence of sustainable agriculture as an important objective split the agricultural 
network, providing an opening for new entrants, representing environmental interests, 
into what had been the largely impenetrable agricultural policy community, thus gaining 
access to the policy-making process. The entrance of new environmental actors and the 
change in the guiding objectives altered the structure of the network over time from an 
agricultural policy community, characterised by close co-operation and consensus within 
the target group and between the target group and the government, to what might better 
be described as an agri-environmental issue network. This represents an erosion of the 
cohesion of the network. The agri-environmental issue network is characterised by a lack 
of consensus amongst the target actors and the government over objectives, as sustainable 
agriculture joins the previous objective of increasing the competitiveness of the sector. 
Conflict is also a characteristic and the section has drawn attention to the conflictual 
atmosphere surrounding the introduction of MINAS and the malcontent that was 
prevalent amongst wide sections of the target group who opposed the policy. The answer 
to how minas was selected, fundamentally as a result of a change in the structure of the 
agricultural policy network, is also considered to be a contributory factor as to why 
problems occurred during the implementation phase of MINAS. This coupled with the 
controversial nature of the manure issue meant that opposition to MINAS from within the 
target group was apparent even before implementation resulting in a delegitimisation of 
the policy from the outset. 
It is considered that the socio-economic and political changes that occurred within Dutch 
society provided the opportunity for the introduction of MINAS, a stringent policy 
measure. The processes discussed above are summarised in figure 6 below. 
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                                          FORCES FOR CHANGE  
 
                                                                                                         
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 Processes of Change in the Agricultural Policy Network 
Increased public 
concern for 
environmental Issues 
Increased political will 
to address 
environmental Issues 
The seriousness of the 
problem 
Agri-
environmental 
Issue Network  
Agricultural 
Policy 
Community 
 
Policy Outcomes 
 
Supportive 
instruments favoured 
to change behaviour 
of farmers e.g. 
Subsidies 
Guiding Ideology 
• Productivist Expansion   
Characteristics of Network 
• Strong Cohesion 
• Consensus over policy 
choices 
• Co-operation 
Policy Outcomes 
 
More stringent 
policy measures 
penalising sector 
increase in likelihood 
e.g. MINAS 
Competing Ideologies 
• Sustainable Agriculture 
• Productivist Expansion 
Characteristics of Network 
• Weak Cohesion 
• Lack of Consensus over 
policy choices 
• Conflict 
Change in Network Structure 
over time 
• Ascendancy of 
Sustainability 
• Entrance of new 
environmental actors 
• Decrease in cohesion 
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5.3 Why MINAS was Chosen 
 
5.3.1 Introduction 
 
This section will analyse why a system of levies on nutrient surpluses, in short MINAS, 
was selected by the Dutch government to operationalise the Nitrate Directive. By 
analysing the possible motives for selecting MINAS to operationalise the Nitrate 
Directive the section attempts to establish the balance of power that existed between the 
various agricultural sectors during the formulation of MINAS in order to explore the 
possibility of certain sectors being dissatisfied with MINAS as a policy choice. 
 
5.3.2 The Influence of European Union Legislation on Nationally Determined Policy 
Choices  
 
Sometimes national governments are constrained in the manner in which they approach a 
particular national pollution problem, as illustrated by the obligation of EU countries to 
implement the demands of the Nitrate Directive, which came into force in 1993. 
According to the Nitrate Directive (91/676/EEC), the Dutch government was required to 
implement application standards of 170 kg N from manure per hectare, which would have 
represented a direct regulation. However, the requirements of the directive were 
interpreted differently in The Netherlands, with the goal being identified as the reduction 
of N per litre of groundwater to the WHO safety limit of 50 mg, rather than the 
achievement of a uniform nationwide application standard. The Dutch Organisation for 
Agriculture and Horticulture (Land en Tuinbouw Organisatie Nederland) or LTO 
Nederland, claim that the European Commission is confusing method and objective, 
contending that if, as the Directive states, 50 milligrams of nitrate per litre of groundwater 
is the maximum allowable concentration, then that is the target and not the application 
standard of 170 kg N from manure (Veenendaal, 2000). This is further supported by the 
following quote from Rudy Uwland from the Dutch Ministry of the Environment, 
 
“The Dutch government wants to fully implement the Nitrates Directive but it 
had the opinion that member states should be allowed some flexibility in its 
implementation under the condition that the environmental goals are fulfilled. 
Not the means, application standards, but the result was considered to be the 
most important part of the directive.” (Rudy Uwland, questionnaire) 
 
Whether this ‘misinterpretation’ was deliberate or not is unclear. The fact that in general 
across the member states there exists a wide variation in the interpretation and 
implementation of action programmes (De Clercq cited in Oenema, 2004) supports the 
ambiguousness of the requirements contained within the Directive. The possibility 
certainly exists that The Netherlands chose to take advantage of the ‘ambiguous’ 
requirements of the directive in order that a policy might be implemented that was 
perceived to be more commensurate with the objectives of sections of the Dutch 
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agricultural sector. By way of an explanation, the implementation of a uniform 
application standard of 170 kg N from manure per hectare across The Netherlands would 
have a significant impact on certain agricultural sectors. Due to the favourably long 
growing season for crops and grass in The Netherlands, farmers have been used to 
applying more than 170 kg N from manure per hectare in order to obtain the optimum 
crop production per year. Therefore, the imposition of this standard would reduce the 
economic productivity of the arable and dairy sectors. MINAS, on the other hand, does 
not directly regulate the amounts of manure permitted to apply to the land. Rather, it is 
the amount of mineral losses that are controlled and not the absolute quantities of manure 
applied. This means that on intensively used soils with high demanding crops more 
manure can be used than on soils which are less intensively exploited.  
The actual admissible application rates for arable and grassland under MINAS are 
presented in table 5 below. By way of an explanation, the table shows three years during 
the operational phase of MINAS, starting with 1998, the year the policy was introduced, 
2001 as an interim date, and 2003, the year that the final levy-free surplus came into 
effect.  
 
Table 5 Admissible Manure Application Rates Under MINAS (Source: RIVM, 2002) 
  
To take 1998 as an example, the loss standard column displays the amount of phosphate 
or nitrogen in kg/ha that may be leached to the environment before a levy is imposed. The 
crop uptake column shows the amount of either phosphate or nitrogen in kg/ha that is 
utilised by the crop. Finally, the application standard is the sum of the figure in the loss 
standard column and the crop uptake column. This represents the actual amount of 
phosphate or nitrogen (kg/ha) that can be applied under MINAS. If the application rate is 
then compared to the 170kg N/ha that is permissible under the Nitrate Directive it 
becomes apparent that MINAS allows arable and dairy farmers to apply significantly 
more nitrogen from manure.  
As previously discussed, the coalition government that came to power in 1994 attached a 
high degree of importance to addressing environmental problems and this, coupled with 
the increasing pressure from society as a whole for a cleaner environment and the 
seriousness of the nutrient pollution problem, meant that there was no shortage of 
1998 kg/ha 2001 kg/ha 2003 kg/ha (final) 
Crop/Soil Type Loss 
standard 
Crop 
uptake 
Application 
rate 
Loss 
standard 
Crop 
uptake 
Application 
rate 
Loss 
standard 
Crop 
uptake 
Application 
rate 
Arable P2O5 40 65 105 35 65 100 20 65 85 
Sands N 175 165 340 125 165 290 60 165 225 
Clay/peat N N/A N/A N/A 150 165 315 100 165 265 
           
Grassland P2O5 40 75 115 35 75 110 20 75 95 
Sands N 300 280 580 250 280 530 140 280 420 
Clay/peat N N/A N/A N/A 250 280 530 180 281 461 
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political will to implement an environmentally effective system. On the other hand 
however, the straight translation of the requirements of the Nitrate Directive would have a 
significant effect on the competitiveness of the dairy and arable sectors. Certainly, the 
implementation of a more flexible economic instrument, which allows individual farmers 
to respond to the monetary incentive provided by the levies under MINAS in a manner 
which best suits their particular circumstances, giving them the freedom to choose 
technical solutions best suited to their farming conditions, is preferable to the alternative 
of a uniform application standard. This is because it minimises the abatement costs across 
the sector, thereby minimising the costs borne by the economy as a whole. The 
implementation of standards is widely regarded as being an inefficient method of 
achieving environmental goals as such measures impose a uniform reduction level 
applicable to the target industry, regardless of the differing pollution abatement costs that 
the various actors face. This can result in “some firms regulating too much and others not 
enough” (Golub, 1998:3), with the overall effect being that the sector is exposed to a 
higher level of costs. 
The validity of this tentative conclusion is strengthened when reference is made to the 
following statement made by Jacob Vaarkamp of the Dutch Ministry of Agriculture, 
 
“The main idea behind MINAS was because the other system, like the one in 
Denmark…there is less space for individual farmers to do something else on 
the farm…in The Netherlands you have farms which have 5 cows a hectare 
and just also with one cow a hectare and if you say both may use 250kg 
nitrogen per hectare, one will say it’s not enough, the other will say plenty. 
There are also places where you can harvest 4 times or 5 times or 6 times per 
year, grass, and places where you can harvest two or three times per year, 
grass, so by using MINAS it should be right in each situation and that’s why 
we chose MINAS” (Vaarkamp, Interview excerpt). 
 
This quote illustrates that there was an awareness of the theoretical advantages of 
economic instruments over the straight imposition of application standards for N from 
manure, and that such a system was the preferred option in that the abatement costs for 
farmers are minimised across the sector, thus representing a much more flexible system 
for achieving the ‘goal’ of the Nitrate Directive, interpreted in The Netherlands as being 
the reduction of N in groundwater to 50mg per litre.  
If the development of MINAS is examined there appears to be a distinct emphasis on the 
effects such an instrument would have on the dairy sector. Originally, the Centre for 
Agriculture and the Environment (CLM) and groups of farmers developed the nutrient 
accounting system as a management tool for dairy farmers (Breembroek et al, 1996), 
which would provide insights into possible ways of increasing nutrient use efficiency. In 
1990, the CLM mentioned the possibility of using such a mineral balance system as a 
policy instrument with the possibility of a levy on high surpluses and a premium on low 
surpluses (Ecotec, 2001). This illustrates how mineral accounting was originally intended 
for use on dairy farms and, as a management tool, was designed with the specific 
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circumstances of dairy farming in mind. Mineral accounting provides insights into the 
efficiency with which the individual farmer uses N and P on the farm. With regards to 
dairy farming, there exist a number of management techniques (see Ondersteijn, 2002), 
the implementation of which can increase the efficiency of nutrient use, thereby reducing 
the amount of N and P leached into the environment. Indeed, a study by Nieuwenhuize et 
al (in Ecotec, 2001) conducted in 1995, indicated that 41% of Dutch dairy farmers could 
improve their profits by decreasing their fertilisation level by on average 13%, whilst 
almost all Dutch dairy farmers should be able to reduce feed input without any financial 
loss. Therefore, as far as the dairy sector was concerned, a policy instrument based on 
mineral accounting could produce a win-win outcome realised through improved farm 
financial performance, as a result of cost savings, and environmental improvements due 
to a reduction in the level of nutrients used and an increase in the efficiency of their use.  
Furthermore, the government provided funds up to 2003, in the region of €68,000,000 
(Jacob Vaarkamp, interview), for an extensive information and demonstration project to 
diffuse agricultural best practice, regarding nutrient use, throughout the dairy sector. This 
was composed of the experimental farm DeMarke, the project Koen en Kansen (Cows 
and Opportunities) and Project Praktijkcijfers (Farm Data in Practice) with the remaining 
dairy farms at the base of the pyramid. Therefore, it would seem that the major focus of 
research was on the environmental and financial benefits that a mineral accounting 
system could realise within the dairy sector. 
These advantages demonstrate how MINAS may have been a more attractive instrument 
for arable, but particularly dairy farmers. This then raises the question of whether they 
managed to influence policy choice. The next section will analyse the balance of power 
that existed between the various agricultural sectors during the formulation phase of 
MINAS 
 
5.3.3 The Balance of Power 
   
The seriousness of the manure surplus problem in The Netherlands and the presence of 
the political will to address the issue resulted in the emergence of a situation of rivalry 
between the members of the agricultural policy network. The various agricultural sectors 
within the policy network expected that the costs of policy to tackle the manure surplus 
would have a significant economic impact and thus the rivalry centred on the question of 
who was to blame, and therefore liable to pay, for the pollution, with each actor 
attempting to shift the focus of policy measures onto what were now competing sectors 
(Frouws, 1997). Originally the Landbouwschap represented the farmer’s unions (Frouws, 
1997). However, the growing competition between sectors led to splits occurring. This 
resulted in the formation of the radical pig farmer’s union, the NVV, in 1994 and also the 
replacement of the Landbouwschap with a new national agricultural organisation, the 
LTO, which took over the representational and consultation functions of the former 
institution. At the time of the introduction of MINAS the NVV was still a small 
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organisation with not so many members (Wyno Zwanenberg, interview) and therefore 
their influence can be expected to have been relatively minor. The majority of the pig 
farmers were still members of the LTO.  
At the time of negotiations concerning policy measures to address the manure surplus 
problem, the LTO was strongly in favour of the mineral accounting system, promoting it 
as the “ultimate remedy to all problems” (Frouws, 1997:217). The fact that the LTO 
proposed a system that was then translated into policy would suggest that they wielded a 
not insignificant amount of power within the network at the time. The union can be 
expected to have possessed detailed sectoral information, necessary for the formulation of 
an individualised instrument such as MINAS, which in itself would have afforded the 
organisation a certain amount of leverage during negotiations. It seems reasonable to 
suggest that such a policy was promoted by the LTO because it best suited the objectives 
of the majority of its members. The mission statement of the LTO provides evidence of 
the overall objective of the organisation: 
 
“To stimulate a strong economic and social position for farmers, and a 
sustainable agricultural and horticultural industry in The Netherlands. A pro-
active and international process will be used to provide optimal opportunities 
for farmers and growers to make profit.” (LTO, unknown) 
 
Therefore, the LTO has the economic interests of its members at heart and can therefore 
be expected to lobby in order to promote these interests within the political arena.  
However, within that organisation there existed a conflict of interests divided along 
sectoral lines, as the membership of the LTO was comprised of pig, poultry, arable, dairy 
farmers and horticultural establishments. According to Mark Heijmans (interview 
excerpt), this conflict of interests still exists today,  
 
Interviewer: So it’s a problem to balance the interests of the different groups? 
Yes that’s one of my major jobs, if I sit around the table with a crop 
farmer, a pig farmer and a dairy farmer then most of the time it’s to 
get them on the same statement. 
 
According to Mark Heijmans, within the LTO itself the various sectors were divided in 
their opinions of MINAS. In particular the dairy sector was in favour of the policy, whilst 
the pig producers were against the proposal. Wyno Zwanenberg also mentions the conflict 
of interest existing within the LTO, 
 
“And there you see within that organisation (LTO) there is an interest 
conflict between the sectors and most of the time they have to make a kind of a 
compromise…”  
 
Thus, it becomes clear that policy proposals developed within the LTO are a product of 
compromise between the interests of the various sectors. However, at the time of the 
introduction of MINAS, the policy-making process was characterised by rivalry, which 
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was particularly intense between the LTO and the NVV (Frouws, 1997), as a situation of 
competition existed between sectors, the representatives of each seeking to shift the focus 
of manure policy onto competitors.  
The implementation of an application standard of 170 kg N/ha from manure, as required 
by the Nitrate Directive, would have serious consequences for both dairy and arable 
farming in The Netherlands, reducing the productivity of the sectors with obvious 
financial implications for the farmers involved. However, MINAS does not directly 
regulate the amount of manure that can be applied to the land, which allows these 
producers to continue applying much more manure than that stipulated in the Directive. 
Furthermore, MINAS had been developed, as a management tool for the dairy sector and 
the possibility of win-win situations involving financial gains for farmers combined with 
environmental improvements achieved by increasing nutrient-use efficiency was 
understood. Therefore, the introduction of MINAS can be seen as an attractive alternative 
for dairy and arable farmers. According to Wyno Zwanenberg, the interests of the pig and 
poultry sectors were subordinate to those of the dairy sector within the LTO,  
 
“…And most of the time the pig and poultry farmers are the 
sacrifice…because when you do that once it’s not that bad, but when you do 
that every time or every time there is a big political issue, about animal 
welfare - it was the same thing. Cow and dairy farm – nothing happened 
there; everything had to happen in pig industry and the same thing for 
MINAS.” (Wyno Zwanenberg, interview excerpt) 
 
Prof. Oenema (interview excerpt) also corroborates this, 
 
Interviewer: We’ve spoken to someone from the NVV, the pig farmers union. 
Ok, you’ve talked to somebody. They have completely different view, 
perception, and also political interests.  
Interviewer: they represent just one sector, whilst the LTO… 
…They represent just one sector… 
Interviewer: …represents all the sectors. 
…And the LTO was dominated by dairy farmers. 
 
Therefore, it certainly seems possible that the balance of power in favour of these sectors 
within the LTO, at the expense of pig and poultry producers, may have influenced the 
final policy measure chosen, resulting in MINAS being selected. As Wyno Zwanenberg 
mentions, the pig and poultry farmers were in a minority, which provides one reason for 
their relatively weak position. However, although the dairy sector may have dominated 
the LTO, it is not possible to make a concrete conclusion as to whether the representatives 
of this sector actually wanted MINAS as a policy instrument, although in retrospect it 
certainly suited dairy farmers, and whether they in fact lobbied successfully for its 
introduction.  
Of course, the sheer number of pigs in The Netherlands, coupled with the intensity of 
production with the majority of farms having little land and the main centres of 
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production being located in the South and East of the country, on sandy soil prone to 
nutrient leaching, makes the pig industry the most polluting sector regarding nutrients 
from manure. Therefore, any policy measure implemented with a serious intention to 
address groundwater pollution from nutrients should target this sector. As previously 
discussed, there was no shortage of political will to find a solution to the manure problem 
within the incumbent coalition government at the time and therefore a policy instrument 
‘targeting’ the pig sector might have been expected.  
It appears that, in general, the interests of pig producers were under-represented within 
the policy network, at least from their perspective, and it seems that their ability to 
influence policy to reflect the interests of the sector was limited. This provided an 
incentive for pig farmers to join the NVV, which had the advantage of lobbying solely for 
the interests of pig producers. Thus, the formation of the NVV was essentially to 
strengthen the bargaining position of pig farmers within the policy network, as supported 
by Wyno Zwanenberg, 
 
“They (pig and poultry farmers) are in the minority and, yes, that was one of 
the reasons that my organisation came up” 
 
Despite being a more attractive policy instrument for dairy farmers than the application 
standard the fact remains that MINAS is essentially a tax, the aim of which is to change 
the behaviour of farmers through the imposition of levies. Of course a common solution 
to this problem is the setting of a low tax level, which did indeed occur in the case of 
MINAS. When first introduced in 1998 the levy per kg nitrogen above the levy-free 
surplus was € 0.7 /ha, whilst it was € 1.1 per kg phosphate/ha. In 1999, the European 
Commission requested that the levies be increased, to be implemented in 2002, due to the 
fact that they were considered to be too low to provide an economic incentive for farmers 
to alter their polluting behaviour, whilst the date to which farmers had to achieve the final 
levy-free surplus was brought forward from 2008 to 2003 (Brinkhorst and Pronk, 1999). 
Once again this illustrates the influence of European Union legislation on national policy, 
in this instance forcing the member country to adopt more stringent measures.   
The initial selection of MINAS with its supplementary low tax levels can be seen to have 
been born out of a complex situation of conflicting obligations and objectives. Whereas 
the government may well have been willing to proceed with strong actions in order to 
reduce the environmental pressure resulting from excessive nutrient use, at the same time, 
the implementation of the application standard can be seen to be an inefficient system that 
would also have significantly limited the productivity of particular sectors within 
agriculture. Thus, when viewed from this perspective, the MINAS system with low levies 
represents a compromise solution that was seen to satisfy the Nitrate Directive, according 
to the Dutch interpretation, to achieve environmental results in a cost effective manner, 
whilst also limiting the economic impact on dairy and arable sectors compared to the 
alternative application standard.  
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 67
An additional motive behind the implementation of MINAS may well have been in order 
to ‘prolong the inevitable’ i.e. the eventual implementation of the usage standards for N 
from manure per hectare, as required by the Nitrate Directive. The introduction of a 
mineral accounting system, designed to increase the efficiency with which Dutch farmers 
use nutrients, can be interpreted as a stalling tactic on the behalf of the Dutch when 
viewed from this perspective. MINAS would provide farmers with additional time, 
measurable in years, to improve their farming methods and hence be in a better position 
to adapt to the restrictions on nutrient use contained within the Directive. Of course, 
European policy is subject to change and the possibility exists that the Dutch government 
deliberately intended to influence the design of EU policy aimed at nutrient pollution 
reduction, presenting MINAS and mineral accounting, along with the theoretical 
advantages of the approach, as an alternative to a usage standard system. This is in 
recognition of the two-level character of regulatory policy-making in the EU and the 
generally held perception of The Netherlands as being one of the motors of EU 
environmental policy making (Liefferink and Andersen, 2002:63). Such a strategy would 
suggest that agricultural actors at the time still retained a degree of influence on the 
policy-making process, enough at least to shape policy in order to protect their interests to 
a certain extent. 
 
Summary 
 
This section has highlighted the significant influence EU legislation can have on 
nationally determined policy choices. However, the Dutch government appears to have 
‘misinterpreted’ the requirements of the Directive focusing on the stated environmental 
goal rather than the means. This may have been deliberate and so the section has explored 
the possible motives for such a course of action. Clearly the implementation of an 
application standard for manure would have had a serious effect on both the dairy and 
arable sectors. MINAS, on the other hand, presents a number of advantages for these 
sectors when compared to an application standard, not least because it allows farmers to 
apply much more manure onto the land than the 170kg N from manure per hectare 
stipulated in the Directive. Furthermore, mineral accounting had been in use as a 
management tool in dairy farming and research had identified the possibility of a win-win 
situation in this sector. This raises the question of whether dairy farmer representatives 
wielded enough power within the policy network to influence policy choice. It has been 
shown that there existed a situation of rivalry between the various agricultural sectors 
with each attempting to influence policy to reflect sectoral interests, a situation that was 
reflected in the main farmers union, the LTO, which was fragmented along sectoral lines. 
Such a situation implies winners and losers with the losers being those that fail to 
influence policy outcomes to their benefit. Within the LTO, dairy interests dominated, 
and therefore, the possibility exists that the concerns of this sector prevailed. The section 
has also identified the relatively weak position of the pig sector within the LTO and the 
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policy network, demonstrating the manner in which pig farmers failed to influence the 
direction of policy to their benefit. Dissatisfaction with policy outcomes increases the 
likelihood of compliance problems, such as fraud, as the dissatisfied target actors attempt 
to avoid the rules embodied by a particular policy, which is in conflict with their interests. 
The inability to influence the policy-making process provided the incentive for the 
formation of a new national pig farmers union, the NVV, in order to strengthen the 
bargaining position of the pig sector within the policy network.     
Despite the ascendancy of sustainable agriculture as an objective of the agri-
environmental issue network agricultural interests still retained influence within the 
network, as illustrated by the motives behind the introduction of MINAS instead of usage 
standards and the initial low levy rates under MINAS. 
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6. The Uncertainties in MINAS 
 
 
6.1 Introduction  
 
The central theme of the thesis is the claim that MINAS as a policy has seriously eroded. 
With this in mind, the aim of the study is to attempt to highlight the various problems that 
have occurred during the different phases of the policy process, from policy 
conceptualisation through to formulation and implementation. This chapter is scientific in 
nature and deals with the identification of recognised uncertainties within the system, 
which have affected the intensive livestock sector in particular, and continues to describe 
their effect on the levies imposed. The uncertainties within MINAS are taken as the 
starting point because the unreliability of the system is considered to be a central issue, 
which started a chain of events, finally resulting in a significant increase in the 
bureaucratic load for the Levies Office, contributing to the eventual erosion of the policy.  
 
6.2 The Uncertainties within the System  
 
The RIVM report evaluating the Dutch manure policy for the period 1998-2003 (RIVM, 
2004) describes the MINAS and MAO policies as “conceptually well-thought-out”, but 
admits that they involved “too much differentiation and ambivalent numbers” which was 
unacceptable  (ibid, 2004: 12). This would corroborate the view that emerged from the 
interviews conducted in this study, where the general consensus was that a major 
weakness of MINAS was the uncertainty involved in determining the true mineral content 
of the various mineral inputs and outputs on the farm. These uncertainties became 
problematised when they resulted in unwarranted levies being imposed on individual 
farmers, mainly in the intensive livestock sectors.  
Oenema and Heinen (1999) distinguish between two types of uncertainty, namely those 
due to bias and those due to error: “Bias is defined as systematic deviation, whereas error 
as random variation” (ibid, 1999:75). Biases are inherent to the system, originating from 
various sources, such as personal biases, sampling, measurement and data manipulation 
biases or fraud. A bias can affect the accuracy of the system, i.e. how close the 
measurement mean is to the true scientific mean. Conversely, errors, be they sampling or 
measurement errors, are defined as “a random variation around the true mean” (ibid, 
1999: 77) and will affect the precision of the system, i.e. the amount by which repeated 
measurements are going to vary. Proper planning, the choice of procedures, and the 
testing of assumptions can avoid the presence of bias, whereas errors may be minimised 
by adopting appropriate and standardised sampling and measurement techniques (ibid, 
1999).  
Errors and biases can have significant effects when they occur in a system that is used as 
an economic instrument, as is the case with MINAS, where the discrepancy between the 
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total nutrient input and the total nutrient output (over and above the allowed losses) is 
subject to a tax. During the course of the interviews, the uncertainty associated with the 
determination of minerals in manure, both during the sampling stage and the subsequent 
laboratory analysis, was identified as a principal problem that had occurred during the 
implementation of MINAS. Criticism was also aimed at the government-issued norms for 
the mineral content in pigs, the mineral content quoted in feed, and the contribution made 
by mineral sedimentation in the manure pit to the mineral surplus apparently remaining 
on the farm. The significance of these various uncertainties ranged both in magnitude and 
in the number of farmers affected. The following sections will describe the nature of these 
uncertainties on the basis of the dialogue with the interviewees. Scientific papers and 
official reports will be made use of, where possible, in order to support the evidence 
given.   
 
6.2.1 Manure Sampling and Analysis  
 
The problems related to determining the mineral content in manure were mentioned by all 
the interviewees, and the consensus was that the variations in results that had been 
observed had had significant repercussions on the mineral balance for livestock farms. 
This is understandable given that manure constitutes one of the main mineral outputs of 
an intensive livestock farm.  
The difficulties associated with an accurate estimation of the mineral content of the pig 
slurry derive from its composition and structure. As Prof. Oenema explains, 
 
“Manure is very heterogeneous, even when you mix it it’s still heterogeneous 
and it has to do with density gradients within the manure. So manure is a 
mixture…of urea and faeces, faeces is the solid fraction and urine is the 
liquid fraction, but also within the solid fraction there is still a lot of moisture 
and it is very heterogeneous so if you mix it some compounds are heavier 
than the others, have a higher density, so they settle. One component that has 
a high density is phosphorous so what happens is, as soon as you stop 
stirring, the P settles.” (Oenema, interview excerpt) 
 
The heterogeneous nature of manure thus gives rise to uncertainties in the analysis of the 
mineral content. The first source of uncertainty lies in obtaining a representative sample 
of the exported slurry, which must be obtained for every truckload. The second 
uncertainty relates to the actual measurement of the samples’ mineral content.  In both 
instances, the overall uncertainty may be due to the combination of both error and bias. 
As a result of its heterogeneous structure, the sampling and measurement of slurry are 
subject to errors, estimated to be in the region of 10 – 20% (Oenema and Heinen, 1999).  
As the following sections will describe, random errors arising from the heterogeneous 
nature of the manure were coupled with sampling inaccuracies deriving from the type of 
storage pit on the farm and the sampling equipment used, and with biases arising from the 
measurement procedures in the laboratories.  
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 71
Sampling Uncertainties  
 
The slurry sample is usually obtained whilst the slurry is siphoned from the storage pit 
onto a slurry transport truck. As Prof. Oenema explains (interview), transporters need to 
be certified and have special equipment on the trucks, which collect a sample of about 
750 ml, representative of the truck’s load. Timmerman and Smolders (2003) describe the 
sampling technique: five partial samples are taken at stages whilst the slurry is loaded 
onto the truck. The samples, taken at 20, 35, 50, 65 and 80%, are combined to produce a 
sample of the truck’s load, which is equivalent to just 0.002% of the total volume of 35m3 
contained in the slurry truck. 
According to Prof. Oenema, the sampling procedure is “very good” and a representative 
sample can be obtained. The sample will also contain a distribution, but this is of a 
random nature, with the measured mineral content sometimes below and other times 
above the true value (Oenema, interview excerpt), but overall it will balance out. A 
certain amount of error is inevitable given the inhomogeneous nature of the slurry and the 
large volumes involved, 
 
“These intensive livestock farmers they have so much manure and each time 
the slurry tanker has to take a small sample from a huge basin; it is 
impossible to do that accurately” (Oenema, interview excerpt) 
 
Although the error in sampling can be minimised through the use of the sampling 
technique described above, the automated sampling equipment necessary to take such a 
sample was still being developed in the late 1990’s. In fact, just a couple of years prior to 
the implementation of MINAS, knowledge regarding the extent and type of uncertainties 
involved in the sampling of manure was scant, as illustrated by a research scheme 
initiated in 1995 to test conventional and newly-developed sampling methods,  
 
“Only a few sampling methods for manure transports have been used in 
practice and no information on their accuracy was available” (Derikx et al, 
1997: 66) 
 
Research conducted (Derikx et al, 1997) provides data on the systematic and random 
variations of seven sampling techniques available at the time, of which three had only 
recently been developed. The new techniques all involved sampling from the hose at 
regular intervals during loading, similar to the method described by Timmerman and 
Smolders (2003). The study by Derikx et al (1997) found that there did not appear to be a 
significant difference in performance, with regards to accuracy, among the various 
sampling methods in use, and that “no significant bias at all was observed” in the case of 
pig slurry (ibid, 1997: 77)24. This was not the case however for the random error 
involved, where the newly developed techniques exhibited a marked improvement in the 
                                                 
24
 Systematic deviations ranged from -3.5% to +0.1% for P, and from -1.9% to +0.3% for N. 
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reproducibility of results (i.e. random error) over the older methods: by a factor of three 
for phosphorous in the case of one particular technique (ibid, 1997). The technique in 
question resembles the mandatory side-tube sampling apparatus described in detail in the 
1997 MINAS legislation (LNV, 1997) and described by Derikx as being in the process of 
being developed to be fully automated and tamper-proof by the year 2000 (in Derikx, 
1998).  
Despite these improvements in the available technology, the variation from manure 
sampling is not a minimal one according to Wyno Zwanenberg, the vice-chairman of the 
NVV:  
 
“One of the other investigation we had done is an investigation of the 
equipment who took the samples. In the equipment there is also a difference - 
16% for the same” (Zwanenberg, interview excerpt) 
 
The study Wyno Zwanenberg is referring to is, in all likelihood, a 1998 study on the 
accuracy of manure-sampling equipment on manure transport trucks (Hoeksma et al, 
1998) cited on the NVV website, where the reproduced results claim a 16.1% random 
error for phosphorous, if the sample is taken during loading, and 7.1% error if taken 
during unloading. 
The figure of a 16% variation appears to be corroborated by Jacob Vaarkamp (Ministry of 
Agriculture), who relates that additional research, undertaken after MINAS was 
implemented, revealed slightly higher variations than the legislated 15%, a limitation 
which was difficult to achieve in practice: 
 
“…We have really assessed this system and we have had a lot of discussions 
about this manure sampling. In legislation we said the sampling, the variance 
in it should be lower than 15%.  Now it has been really hard to manage to 
stick below this 15% variance. A few years ago, one and a half years ago, 
there was a report financed by us and it said it’s not 15% it’s 29%...We 
analysed the figures again and the report - there was some miscalculations - 
it wasn’t 29%, it should be 16%. But 16% is still just above 15 and it’s still a 
lot if you have a lot of pigs.” (Vaarkamp, interview excerpt) 
 
The allowed variation that is mentioned refers to the random error of the manure 
sampling equipment, decreed at a maximum of 15% for the 2σ distribution interval25 
(LNV, 1997). Although random errors should theoretically go to zero over time, if these 
are large and moreover combined with small systematic deviations, sampling errors can 
give rise to apparent mineral surpluses on the farm. For example, the systematic 
deviations alone of the sampling equipment, specifically -3.98% for P and -0.9% for N26 
(Hoeksma et al, 1998), will result in an apparent mineral surplus of 96 kg N and 214 kg 
                                                 
25
 The 2σ interval represents a 95% confidence interval: 95% of all readings in a normal distribution are 
within the 2σ range away from the mean. In this case, 95% of the samples should not vary by more than 
15% from the true mean. 
26
 Associated with sampling during loading; errors at unloading are lower: -0.2% for N and 0 for P 
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P2O5 for a farm with about 1000 pig places27. This constitutes a problem for landless 
farms, which can thus incur unwarranted levies by virtue of having practically no land, 
and thus no allowed surplus which can absorb these errors, in particular with regards to 
phosphate.  For example, the average pig-fattening farm in The Netherlands with 
approximately 1000 pig places possesses 5.2 ha of agricultural land. This is equivalent to 
a total allowed mineral loss of 520 kg N and 156 kg P2O5 in 200228.  
Apart from the type of sampling equipment on the truck, the type of manure storage pit on 
the farm also appears to be a contributing factor to the inaccuracy involved. As 
Timmerman and Smolders (2003) explain, the solid and liquid fractions will separate in 
the storage room and, if the manure pit is not equipped with propellers to mix the manure, 
the slurry siphoned out of the pit will not be homogenised in the least, so that the 
variations of N and P2O5 obtained, using the automatic sampling technique described 
above, “make it impossible to take samples...representative of the actual composition of 
the load of slurry” (ibid, 2003a). For these farms, a representative sample of the tanker 
load simply cannot be collected using techniques that sample from the hose, and thus, the 
most accurate, and also mandatory, sampling technique available to date is inadequate.   
Therefore, the sampling phase in the determination of the mineral content of manure is 
subject to unavoidable random errors due to the heterogeneous nature of slurry and the 
sampling equipment’s limitations regarding random and systematic variations. An 
additional and significant bias is introduced if the manure storage pit on the farm is not 
equipped to homogenise the manure prior to removal. 
 
Measurement Uncertainties 
 
The second source of uncertainty in determining the mineral content of the manure rests 
with the laboratory analysis. In order to correctly analyse the mineral content, a given 
procedure must be followed, which once again relates to the nature of the slurry 
composition:  
 
“You have to shake very heavily and then to distribute, but again if you pour 
it out the last one has the highest phosphorous content because of 
sedimentation …it happens quickly, but I think that if you use all certified labs 
the sampling error can be minimised to 5% or something.” (Oenema, 
interview excerpt) 
 
Prof. Oenema defines the variation in the analysis as a ‘systematic error’, which is 
inherent to the system due to the sedimentation of phosphorous.  Since the measurement 
technique relies heavily on adherence to standard procedures and involves the possibility 
of human error, the variation due to bias may very well be higher than the 5% benchmark. 
Given that the analysis of manure is still of recent date and that the number of certified 
                                                 
27
 Based on the mineral balance sheet of  the average pig farm in 2000, where 10,720 kg N and 5,390 kg 
P2O5 were exported in manure (LEI, FADN) 
28
 Based on levy-free surplus of 30 kg P2O5 / ha and 100 kg N / ha (arable land on sandy soils).  
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labs has increased markedly over the past few years from just one or two, it is not 
surprising that “there is a significant difference in quality between the labs” (Oenema, 
interview excerpt).   
According to Wyno Zwanenberg (interview), the difference between labs is notable - in 
the region of up to 26% for the same sample, as demonstrated by another investigation 
undertaken by the Animal Science Group on behalf of the NVV. The study in question 
(Timmerman et al, 2002a) entailed the analysis of homogenised samples of pig manure 
by nine different laboratories. It was found that only the results of one laboratory showed 
no peaks (i.e. differences in results) of more than 5% for phosphate and nitrogen. The 
samples sent to the other laboratories showed significant variations in the mineral content 
calculated, with deviations away from the norm for both phosphate and nitrogen. One 
laboratory exhibited positive systematic deviations, another exhibited negative deviations, 
and a third estimated a higher nitrogen content and a lower phosphate content than the 
norm. The results from the other laboratories differed frequently. Variations were 
observed both within and across the labs, with the latter being “generally far greater than 
the variation in the test results of one laboratory”. However, “a number of laboratories 
deviated significantly systematically from the average” (ibid, 2002a). This signifies that, 
apart from the fact that the majority of the laboratories could not estimate the mineral 
content to within a 5% variation from the true mean in any case, the deviations were for 
the most part systematic, which means that the errors would not balance out over time 
but, on the contrary, build up.   
Other financial problems have arisen under MINAS due to sampling variations, on 
account of adapting the farm-gate balance to a tax system based on a calendar year. As 
Herrold Lammertink (DLV Advisory Group) explains, arable farmers are willing to 
accept manure in the spring, when they can apply it to the land, but do not want the 
manure in December, when the MINAS annual account is closed. Since MINAS does not 
take the stock of manure stored on the farm into account, pig farmers are either obliged to 
pay tax on the manure in storage at the end of the year, or pay higher prices for disposing 
of it. Although the farmer should be able to plan ahead for the amount of manure that 
needs to be removed, in order to balance the minerals inputs and outputs, the variations in 
manure sampling have resulted in situations where the farmer finds that he has to dispose 
of more manure at the end of the year than initially calculated, when the ‘manure market’ 
situation is unfavourable.  
 
“In the beginning we all counted out so we think ‘that much manure goes 
away, pig farmer does that’, but at the end we see some things went a little 
wrong, or a little different, so we have to get rid of another 200 cubic metres 
of manure, but we can’t get rid of it now…Nobody wants it.”  (Lammertink, 
interview excerpt) 
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In summary, the current standardised sampling and measurement techniques do not 
appear to be developed or robust enough, so that the analysis of manure can be both 
inaccurate and unpredictable despite utilising the best equipment available to date. 
 
6.2.2 Mineral sedimentation in the manure storage pit 
 
Another problem highlighted in a number of the interviews29 dealt once again with the 
flow of manure, and related to the mineral content of the sludge layer at the bottom of the 
manure pit, which is not accounted for in MINAS.  
As Mark Heijmans (LTO) explained, the slurry on intensive pig farms is collected in a pit 
or tank, below the stables. The bottom layer of slurry in the manure pit contains a high 
concentration of phosphorous (Heijmans, interview), as a result of the physical 
composition and nature of the manure: the heavier minerals, such as phosphorous, 
separate out and sink to the bottom layer in the manure pit. When the pit is emptied, by 
means of pumping the slurry out into transport trucks, the bottom-most layer of manure is 
more often than not left in the pit, since it is sometimes difficult, if not impossible, to 
remove. The older farms in particular make use of manure pits with a ridged floor, so that 
the manure lying between the ridges cannot be sucked out when the slurry is pumped out 
of the pit (ibid). This means that, in these cases, the exported manure will contain less 
phosphorous than the manure which originally entered the pit, and this discrepancy is 
then assumed to be lost to the environment on the farm. Technically speaking, this 
mineral surplus has indeed been left on the farm, but it is most likely contained in the 
manure pit and not leached to the environment.  
The type of feed used on the farm may also be a contributing factor to the degree of 
sedimentation in the pit and the subsequent errors. The slurry of pigs fed on wet feed is 
thought to have a higher tendency to separate than that of pigs fed on dry feed (Gerben 
Schrijver, DLV, interview), the result being that an increased percentage of minerals will 
accumulate in the bottom layer. Such a tendency, which is characteristic of slurry with a 
high water content (Derikx et al, 1997), may also further bias the analysis of the mineral 
content of the manure in the laboratory.  
Dick Oele (Levies Office) also acknowledges the possibility that phosphorous descending 
into the pit’s bottom layer may be a problem, given that MINAS does not take into 
account changes in the stocks30 of manure on the farm. However, the interviewee does not 
appear convinced that this problem is a given fact, rather he acknowledges the possibility:  
 
“You don’t take everything out of the stock. You take the manure which is 
not…now the phosphate is going down, that’s the problem. May be a problem, 
you don’t know.”  (Oele, interview excerpt) 
 
                                                 
29
 Wyno Zwanenberg,  Mark Heijmans, Herrold Lammertink and Gerben Schrijver, Dick Oele. 
30
 Changes in the mineral content of supplies of manure, animals, feed, seeds, fertilisers (Schröder et al, 
2003) 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 76
This perception may be due to the fact that other factors may be influencing the results, 
and could be indicative of inefficiencies. As Herrold Lammertink points out, although 
manure samples from new stables have a consistently higher N and P content, compared 
to that from older stables, there is the possibility that the older pits are no longer 
watertight and there may be groundwater seeping in to the pit thereby skewing the 
sampling results (Lammertink, interview). If this is the case, and the pit is not watertight, 
then minerals are in all likelihood leaching to the environment, so that the resulting 
mineral surplus on such farms is an accurate indication of the environmental impact.   
However, the validity of the claim that mineral separation occurs in the manure pit, with 
subsequent ‘mineral losses’ for phosphorous on paper, appears to be supported by 
investigations carried out by the Animal Science Group on the behalf of the NVV.  It was 
possible to analyse the mineral content of this bottom layer of the pits on a number of 
stables that had been torn down after the farm owners opted for the government’s buy-out 
scheme (Zwanenberg, interview). The report established that the mineral content of the 
sediment layer in the pit, and in particular the phosphate content, was higher than that of 
‘normal’ manure (Timmerman and Smolders, 2003). The average mineral contents varied 
both from farm to farm and also between the different animal categories. The phosphate 
content for farrowing sows was double that of dry and pregnant sows, for example. The 
report confirms that the density and thickness of the sediment layer increases over time, 
as does the phosphate content and, to a lesser degree, the nitrogen content, “due to which 
a deficit on the MINAS-balance is created” (ibid, 2003a).  
Since changes in the mineral content of the sludge layer are not accounted for in MINAS 
it is not possible to determine whether a minerals deficit on a particular farm is due to the 
sedimentation of minerals within the pit, other inaccuracies, or whether it may indeed 
have occurred due to leaching to the environment. According to Prof. Oenema, sampling 
the manure in the storage pit is pointless in any case: 
 
“Forget it to take a representative sample from a stable, when the cows or 
the pigs are kept in big stables and most of the manure is stored underneath 
or in silos next to the farm. It’s almost impossible to take a representative 
sample, the variation is 50% or something like that” (Oenema, interview 
excerpt) 
 
However, the extent of this problem in MINAS does not involve all farms within the 
sector, unlike other uncertainties. According to Mark Heijmans, the farm-gate mineral 
loss due to the increasing mineral content in the bottom layer of sludge in the manure pit 
is a problem on 5 – 10% of the intensive livestock farms, which equates to approximately 
400 to 800 farms. In particular, it is mostly the older farms whose manure pits have a 
ridged floor and/or are not equipped with a propeller to agitate the slurry mixture prior to 
pumping it out of the pit that are affected (Heijmans, interview).    
If this be the case, then the problems associated with mineral sedimentation in the manure 
pit and MINAS would appear to be indicative of inefficient technology on the farm, since 
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these occurrences would be restricted to farms with outdated manure storage facilities in 
which a sediment layer of high mineral content can accumulate.  Apart from the ensuing 
lower mineral content of the exported slurry, relative to that in the pit, the lack of 
agitation facilities in the pit also impedes the accurate analysis of the exported manure, as 
explained in the previous section: since the slurry in the pit cannot be homogenised, it is 
not possible to obtain a representative sample using the automated sampling equipment 
whilst the slurry is pumped out. Although the inefficiency is not necessarily linked with 
pollution on the farm, it constitutes a limiting factor in the accurate analysis of the farm’s 
manure minerals flow, which cannot be overcome with the best available sampling 
technology. 
 
6.2.3 Mineral Contents in Feed 
  
Another impediment to the farmer’s goal of balancing the inputs and outputs in MINAS 
mentioned in some interviews31 is the accuracy of the measurement of the mineral content 
in animal feed. According to Wyno Zwanenberg, the majority of pig farmers in The 
Netherlands (approximately 95%) are dependent on purchased feed stuffs, since they do 
not have the land to grow sufficient cereals and root crops to feed their livestock 
(Zwanenberg, interview), and thus feed represents a chief mineral input to practically all 
the farms in this sector.  
Since the implementation of the MINAS policy, livestock farmers purchasing industrial 
feed are obliged to use only MINAS-certified suppliers. The mineral content of the feed is 
determined by the suppliers themselves and communicated to the farmers on a delivery-
by-delivery basis, and also on a quarterly basis. ‘Straight’ feeding stuffs, such as cereals, 
silage, and root crops like potatoes and sugar beets, are not covered by this obligation and 
the farmer may make use of standard norms for estimating the mineral content of this 
form of feed. However, pigs in The Netherlands are chiefly fed on industrial feed, which 
may be either dry or wet32. Concentrates are the most commonly used feed, although the 
use of wet feed is increasing due to its lower cost, and usually 50 - 60% of the compound 
feed is replaced by liquid by-products (van der Peet-Schwering et al, 1999).  
With regards to dry feed, Prof. Oenema explains that, although there is some variation in 
the sampling of feed, the error is small, although it is greater than 5% - which is the level 
of accuracy of fertilisers. Feed is more heterogeneous than fertiliser, and hence the 
distribution is not as tight, but “the measurement mean on average is very close to the 
scientific true mean”.  Moreover, the variations are of a random nature so that they will 
ultimately balance out over time. Furthermore, the feed companies have an incentive to be 
very precise in their analysis, because inaccurate measurements might induce the farmers 
                                                 
31
 Wyno Zwanenberg, Mark Heijmans, Oene Oenema, Coen van Wagenberg. 
32Dry feed consists of concentrate feed, in the form of pellets and ‘bricks’, manufactured from cereals, 
cereal substitutes and dried by-products from the human food industry. Wet feed utilises moist by-products 
from the human food industry such as yoghurt, brewery co-products, and liquid potato (Dutch Meat Board, 
2004).  
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to switch to a competitor supplier. Reliable results can also be expected in the sampling of 
feed because “there are very few animal feed companies and they have already a very 
lengthy tradition of analysing nitrogen and phosphorous”. [Oenema, interview excerpt] 
It appears that, in fact, it is chiefly the sampling of wet feed that has created problems 
with MINAS, as Mark Heijmans explains, 
 
 “The manufacturers can get wrong rates in the feed they sell to the pig 
farmers…it applies to the sort of feed you have, the dry feed that’s very 
good…but the waste products from the food, that’s very great differentiation” 
(Heijmans, interview excerpt) 
 
However, since the amount of wet feed used in The Netherlands is not large (Oenema, 
interview), it is the relatively small errors associated with dry feed that are the prevalent 
source of uncertainty. Having allowed for the fact that the measurement of the mineral 
content in dry feed is more accurate than that of wet feed, it is pertinent to reproduce the 
results of a statistical analysis of six mixed feeds, carried out by Wageningen University. 
An aim of the study was to estimate how the admissible measurement tolerances in feed 
might affect the mineral return of two hypothetical pig farms (Timmerman et al, 2002b). 
The overall estimated mineral content calculated (from the individual feeds’ contents) can 
deviate from the real content due to the deviations in the raw materials used (which are 
within statutory requirements). A small deviation of just 1% in the total mineral supply of 
feed was calculated to lead to a MINAS levy of €1,761 for a family farm with 237 sows 
and €2,244 for a one-man farm with 2000 growing-finishing pigs (ibid, 2002b).  
 
6.2.4 The Mineral Content in Pigs   
 
Although MINAS as a detailed system utilises sampling to determine the mineral content 
of certain inputs and outputs, such as manure, fertiliser and industrial feed, standard 
norms are utilised for the estimation of the mineral content in various other elements, 
such as crops, fodder, animals, and animal products. These norms were issued by the 
government, and are based on scientific studies. However, the norms for the mineral 
content in pigs have been called into question, as mentioned in a number of interviews33. 
As Wyno Zwanenberg explains, recent studies provided evidence that these norms are 
inaccurate: 
 
“They found out that within the animal itself, there is more phosphate in the 
animal itself than they approximately thought there would be in the 
beginning… they estimated a special figure, then last year they did an extra 
study... a desk study, and then they found out that the amount of phosphate 
and nitrate in the body of, especially the pigs, is bigger than they assumed” 
(Zwanenberg, interview excerpt) 
                                                 
33
 Wyno Zwanenberg, Mark Heijmans, Oene Oenema, Dick Oele. 
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This inaccuracy in the measurements came about because the original mineral 
composition was based on the tissue and organ composition of the animal, and neglected 
other mineral outputs associated with the animal during transport off the farm, e.g. 
droppings made in transit and the stomach contents (Oenema, interview).  
A study by Jonbloed and Kemme (2002), which evaluated the cattle, pig and poultry 
sectors, found variations in the mineral contents of a number of animal categories and 
animal products. With regards to the pig sector, the magnitude of the inaccuracy, varied 
according to pig category; e.g. newborn piglets were found to contain slightly less 
phosphate and nitrogen than previously estimated, whereas all the other pig categories 
contained more. Table 6 shows the figures for two selected pig categories34, as estimated 
by Jonbloed and Kemme (2002)35, and compared to the previous values defined in the 
MINAS brochure (Bureau Heffingen, 2001). The findings are reflected in the revised 
norms issued by the Levies Office (Bureau Heffingen, 2004), also shown in table 6.  
 
Category Jongbloed & Kemme (2002) 
MINAS Brochure 
2001 Difference 
 Phosphate Nitrogen Phosphate Nitrogen Phosphate Nitrogen 
 (g / kg live weight) (g / kg live weight) (g / kg live weight) 
Feeder pig36 (~25 kg) 12.23 24.80 11.80 24.00 0.43 0.80 
Pork Pig (~110 kg) 11.89 25.20 11.50 24.00 0.39 1.20 
Category MINAS Brochure 2004 
MINAS Brochure 
2001 Difference (kg) 
 Phosphate Nitrogen Phosphate Nitrogen Phosphate Nitrogen 
 (Kg per animal) (Kg per animal) (Kg per animal) 
Feeder pig (~25 kg) 0.31 0.63 0.30 0.60 0.01 0.03 
Pork Pig (~110 kg) 1.37 2.80 1.30 2.60 0.07 0.20 
Table 6  Examples of the revised values and norms for the mineral content in pigs (Data 
Sources: Jongbloed and Kemme (2002), Bureau Heffingen (2001), Bureau Heffingen (2004)) 
 
As can be seen, the difference in the revised mineral content of the pigs is minimal – 
about 1g nitrogen and 0.4g phosphate per kg live weight. However, as Prof. Oenema 
(interview excerpt) explains, “even such small errors build up when the animal 
throughput is large”.  For an output of just 500 feeder pigs, the difference in the original 
and revised norms is equivalent to 5 kg phosphate and 15 kg nitrogen, whereas for the 
same number of pork pigs it translates to 35 kg phosphate and 100 kg of nitrogen. The 
overall difference for 500 pigs brought onto a fattening farm at a weight of 25 kg and sold 
at a weight of 110 kg, is 30 kg phosphate and 85 kg of nitrogen. A farmer calculating his 
                                                 
34
 The pig categories chosen here constitute the bulk of the pig movements between farms (from breeding 
farms and from/to fattening farms), and were considered to be the most relevant to MINAS. 
35
 Phosphorous has been converted to phosphate (1 kg P = 2.29 kg P2O5) 
36
 Piglet, delivered at ~10 weeks and ~25kg  
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mineral output based on the original norms, which specified lower mineral contents for 
both nitrogen and phosphate, will thus appear to have exported fewer minerals than in 
reality. The difference would subsequently appear on paper to be left on the farm, thereby 
contributing to a mineral surplus. With higher throughputs - some farms have up to 2000 
pig-places – the resulting discrepancies, and hence levies, can of course be even higher.  
The inaccuracy in the mineral content of pigs affected all the pig livestock farmers to 
some degree, so on the basis of this report the Levies Office adjusted all the mineral 
returns for the pig sector back to 199837. As Dick Oele explains, the sector is currently 
exempt from paying any MINAS taxes until they receive a notification from the Levies 
Office (Oele, interview). In practice, the pig farmers have been given a 5% mineral 
allowance per pig, per year (Zwanenberg, interview) to compensate for the change in the 
norms, which means that pig farmers need to get rid of less manure, on paper and in 
practice, over the next years. This proportion of manure has been termed ‘grey manure’ 
because, according to MINAS, it does not exist and therefore there are no controls in 
place for its disposal. The farmer is free to dispose of his grey manure as he sees fit, 
which will probably entail the least cost option. Such a situation is bound to have an 
adverse environmental effect. Most intensive pig farmers have at least some land and the 
over-application of the grey manure on these areas seems likely resulting in localised soil 
saturation.  
 
6.3 The Cumulative Effect of Uncertainties on the Farm-Gate Balance  
 
Under MINAS all farmers must show that the mineral outputs from the farm balance the 
mineral inputs, taking into consideration the ‘allowed’ loss to the environment defined by 
the loss standards. If the output is less than the input then, according to the MINAS 
balancing system, this difference in minerals has been leached to the environment on the 
farm and therefore a levy is imposed on every kg of phosphate and nitrogen above the 
accepted loss standard. However, the MINAS system and taxes levied, which are based 
on the computation of the mineral flows in and out of the farm, is subject to various 
uncertainties, as described in the previous section.  
The majority of pig farms in The Netherlands are intensive, and the main mineral flows in 
and out of the farm consist of feed and animals on the input side, and manure and animals 
on the output side. The mineral flow at farm-gate level, for a typical pig farm, is depicted 
in figure 7, and the nature and magnitude of the associated uncertainties (according to the 
ranges revealed in the interviews, and scientific papers where available) are summarised 
beneath.  
When relating the mineral flows to the various sources of uncertainty that have been 
identified, it becomes apparent that although there is a certain amount of uncertainty on 
the input side, there is significantly more on the output side. The chief mineral flow on 
                                                 
37
 Dick Oele, Wyno Zwanenberg 
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the input side is feed, and to a lesser degree, animals, whereas on the output side, manure 
and animals constitute the chief mineral flows. Since only 30 - 35% of N and P of 
ingested feed is utilised by the pig, with the rest excreted in the manure (Jongbloed and 
Lenis, 1992 in Jongbloed and Lenis 1998), a large proportion of minerals brought on the 
farm (as feed) are exported as manure, for which the associated uncertainties are more 
numerous and of greater magnitude than those of the other constituents in the mineral 
flow.  
 
 
Mineral Inputs Uncertainty Mineral Outputs Uncertainty 
Source Type Magnitude Source Type Magnitude 
Animals Animals 
Incomplete 
analysis in 
research stage 
Systematic +1% to  - 7% Incomplete 
analysis in 
research stage 
Systematic +1%  to - 7%38 
Feed Manure 
Random 16% Type of Sampling 
Equipment Systematic -3.5% to +0.3% (P) 
-1.9% to +0.3% (N) 
Lack of Agitation 
Facilities in Pit Systematic Not estimated 
Random 5% - 26%39 
Lab Analysis Random 5% to15% 
Lab Analysis  
Systematic unavailable 
Figure 7  Mineral inputs and outputs on an intensive pig farm and the associated sources of 
uncertainty 
 
Although a certain amount of inaccuracy and error are part and parcel of scientific 
measurement, in the context of MINAS these variations can have unfortunate financial 
repercussions. In the pig sector, the accumulated variations have resulted in high MINAS 
levies, which could not be explained away by inefficiencies on the farm. The example of 
a hypothetical pig-fattening farm will be provided to illustrate how the cumulative effect 
of the various uncertainties in the mineral flow can result in the imposition of an 
unwarranted levy.  
                                                 
38
 Depending on animal category (newborn piglet, farrowing sow, etc) 
39
 Up to 26% according to Wyno Zwanenberg 
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6.3.1 The Hypothetical Farm 
 
In order to illustrate the cumulative effect of the various uncertainties within the MINAS 
system, a simplified mineral balance for a hypothetical farm is presented (Table 7). The 
hypothetical farm in question is a ‘zero farm’, so called because the mineral surplus of the 
farm is zero: all the minerals imported as feed and animals are exported in animals and 
manure, i.e. none of the manure produced is applied on the farm itself. The example 
makes use of data from LEI’s Farm Accountancy Data Network (LEI, FADN) for the 
year 2000 for the farm structure, quantity of livestock sold and feed imported. Thus, the 
farm has 1062 pig places, with 3191 fattening pigs being sold in that year, whereas 
19,230 kg N and 7920 kg P2O5 were imported as feed. For simplicity’s sake, it has been 
assumed that all the pigs sold were brought onto the farm as grower pigs that same year, 
and that all the minerals imported as feed and animals were exported in the manure and 
animals sold.   
The latest norms for the animals’ mineral content were taken to be the true values (Bureau 
Heffingen, 2004), and the mineral content in the feed (LEI, FADN) was assumed to be 
the true content. The true mineral content of the manure was taken to be the difference 
between the true mineral inputs from animals and that exported in the animals. Mineral 
inputs and outputs related to the land use, such as fertilisers and crops40, were ignored in 
the hypothetical example since its purpose is to illustrate the possible effect of 
measurement errors. Also, most intensive livestock farms in The Netherlands have 
relatively little agricultural land in any case (CBS Statline). 
The example makes use of relatively conservative estimates for the errors at input and 
output, given the possible range, and thus allows for the fact that random variations, 
unlike systematic deviations, should ultimately converge to zero over time. The reasoning 
behind the chosen estimates is presented below: 
• The error in the estimates for the mineral content in the animals is essentially a 
systematic error that occurred at inception, and is reflected in the difference between 
the government norms in 2001 and the revised norms in 2004, which are used in the 
above example.   
• The 2% error associated with the feed is conservative, since this error is generally 
accepted to be of a magnitude of 5%. However, since the error is of a random nature it 
is assumed that in reality it will be less than 5% since it tends to zero over time.  
• The error associated with manure sampling and analysis can in practice easily be 
double the 10% value used in the example: the combination of a sampling systematic 
deviation of -3 % for P and -1% for N 41, an analysis systematic deviation of -5%, and 
a -2% random error gives rise to such a cumulative error. This estimate allows for the 
random nature of the error associated with the sampling method, which can easily be 
                                                 
40
 Which would reduce the farm surplus by 110kg P and 240kg N for the average pig farm (LEI, FADN) 
41
 Based on the systematic deviations calculated by Hoeksma et al (1998) cited on the NVV website for the 
side-tube sampling during loading: -3.98% for P and -0.9% for N.  
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higher in practice: it is set at 15% in the legislation (95% confidence interval) but this 
limitation has actually been difficult to maintain in practice (Jacob Vaarkamp, 
interview). Also, the magnitude of the systematic deviation can also be greater than 
5%: the ring census on the MINAS laboratories (Timmerman et al, 2002a) showed 
that most lab results exhibited positive and/or negative deviations, and the difference 
compared to the true mean was often greater than 5%. 
 
As can be seen from the example, the cumulative effect of these errors is a surplus of 
2,158 kg for N and 804 kg for P2O5. In financial terms, such a surplus in the year 2000 
would incur a MINAS tax of € 789 for N and € 5,815 for phosphate, levied on a surplus 
of 1,374 kg N and 421 kg P2O5 above the allowed loss standards42. 
 
                                                 
42
 For the purpose of calculating the levy free surplus, the farm was assumed to encompass 1.81 ha of 
grassland and 1.87 ha cash crops (LEI, FADN), and to lie on sandy soils.  
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Table 7 Effect of errors on the Nitrogen (N) and Phosphate (P2O5) balance of a hypothetical ‘zero farm’ A comparison of the real mineral balance (where 
input=output) and the mineral balance resulting when various errors are present in the estimation of the mineral content in the animals, feed and manure. 
MINERAL INPUT MINERAL OUTPUT 
Animals Animals 
per animal per farm* per animal per farm* 
Error  Error   Latest 
norms 
Previous 
norms 
Real (latest 
norms) 
In line with 
previous 
norms (kg) % 
 Latest 
norms 
Previous 
norms 
Real 
(latest 
norms) 
In line with 
previous 
norms (kg) % 
N 0.63 0.60 2,010 1,915 -96 -5% N 2.80 2.60 8,935 8,297 -638 -7% 
P2O5 0.31 0.30 989 957 -32 -3% P2O5 1.37 1.30 4,372 4,148 -223 -5% 
Feed  Manure 
 per farm  per farm 
Error   Error   
  
1.02 
 Real**   With an error 
of +2%  
 kg)   %  
 Real*** With an error 
of -10% (kg) % 
 N 19,230 19,615 385 2%   N.92 12,306 11,321 -984 -8% 
 P2O5 7,920 8,078 158 2%   P2O5 4,538 4,084 -454 -10% 
Error  Error    
TOTAL IN 
  
Real With Errors 
kg % 
TOTAL OUT Real With Errors 
kg % 
N 21,240 21,529 289 1% N 21,240 19,618 -1,623 - 8% 
P2O5 8,909 9,036 126 1% P2O5 8,909 8,232 - 677 - 8% 
Input - Output Tax Farm surplus = 
 Real With Errors (in 2000) 
Nitrogen 0 1,912 € 789 
*   Based on a throughput of 3191 pigs (grower at input, pork pigs at output) 
**  According to the mineral balance of the average fattening farm with 1018 pig places  
*** Difference between total real mineral inputs and output in animals (latest norms) Phosphate 0 804 € 5,815 
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6.3.2 The Unpredictable Nature of Uncertainties 
 
As explained, allowance has been made in the above example for the fact that the error 
associated with the feed analysis and the sampling of manure are of a random nature. 
Every time that a delivery of feed is brought to the farm or manure is exported from the 
farm, the estimated contents will differ somewhat from the true contents, but since these 
variations are of a random nature they will fluctuate around the true mean, sometimes 
above and sometime below, but can be expected to balance over time. Thus, in the case of 
manure, the overall mean mineral content obtained from the samples should be very close 
to the actual mineral content in the disposed manure, and as long as farmers dispose of all 
their manure in the correct manner (with the supporting paperwork), a balance between 
yearly inputs of minerals and yearly outputs of minerals can be expected.  
However, uncertainties, as their very name implies, are somewhat unpredictable and it 
cannot be guaranteed that the random errors will balance out over the course of say, one 
accounting year, all the more so when diverse sources of error are involved. As Coen van 
Wagenberg (LEI) explains, with reference to the uncertainties entailed with measuring the 
various mineral inputs and outputs of the MINAS farm-gate system:  
 
“…It’s uncertainty, so if you do that a thousand times you get a mean and 
then it’s ok. But, you know you can be unlucky, in a given year everything 
here goes up and everything there goes down…But that’s just a problem 
of…measurement...and it will be in any system which you use.” (van 
Wagenberg, interview excerpt) 
 
In practice, this ‘balancing out’ of the system over time frequently did not occur under 
MINAS, and some farmers were consistently unlucky with the analyses they received, as 
Jacob Vaarkamp recounts:  
 
“The sampling…If you have 2000 pigs just because of this variance it’s 
really logical you have to pay one year a 1000, other years you get 1000 
back but if you do some statistical analyses on it you will see …that every 
farm should go to zero over time…only a few farmers should pay. But that’s 
not the case. No, it’s like if you have 100 people to the casino and if you go 
there after one hour, most people will have lost a little money, or will have 
won a little money but if you stay there for a month then you will see some 
people have lost really, really, really big, lots of money and others have won 
much money but around equal, almost nobody”  (Vaarkamp, interview 
excerpt) 
 
This has resulted in situations in which pig farmers, who have exported all of their 
manure according to the correct procedure but have been unlucky with the sampling, have 
ended up with a MINAS return that does not balance, in that the aggregate of the 
sampling results during the year states that the manure exported contains fewer nutrients 
than in reality.  This discrepancy is then counted as a loss under the MINAS system and 
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the farmer receives a levy on every kg N and P above the allowed mineral surplus. This 
situation has occurred in a number of cases according to Wyno Zwanenberg,  
 
 “… People who had no land, no land at all for themselves…they brought in 
the feed, they brought in the pigs, and on the other side they brought out pigs 
they sold and they had the manure. And we call that a zero farm. That means 
when you look at MINAS …there should be a balance. But...several farmers, 
who had got big tax fees because on paper…they hadn’t sold enough 
manure… a lot of those people came to us and they say ‘I did nothing wrong. 
I sold all the manure’.” (Zwanenberg, interview excerpt) 
 
On the other hand, it was revealed in the interviews that although the variation in mineral 
estimation has been a problem for certain farmers, it has proved to be an advantage for 
others, who have built up a negative levy on paper. This situation is in keeping with the 
‘casino’ scenario described by Jacob Vaarkamp. It is possible to build up a negative levy, 
or saldo, because although the farm-gate balance and taxes imposed under MINAS are 
based on the calendar year, the system is designed to balance out over a number of years, 
to cater for the varying situations on the farm from one year to the next. Farms with an 
overall mineral deficit in a particular year, can transfer the difference between the levy-
free surplus and their overall balance as an allowance to be used the following year/years. 
The allowance thus created is referred to as a saldo, which literally translated means 
‘balance’. For comparison’s sake, with reference to the previous example of the 
hypothetical zero farm, a negative overall error in the feed and a positive error in the 
manure (of the same magnitude as in the example) would result in a deficit of 827 kg N 
and 421 kg P2O5 in the year 2000, equivalent to a saldo of 1,611 kg N and 551 kg P2O5 
for the farm the following year.  
Mark Heijmans reveals that the variability in measurement can result in farmers for 
example having “a positive account for 1,000 kg of phosphate and nitrogen” below the 
levy-free surplus, with as many as 60 – 70% of pig farmers currently in this situation, in 
contrast to “10 or 20% with a very great problem” (Heijmans, interview excerpt). These 
figures are corroborated by Dick Oele, who explains that 10% of intensive livestock 
farmers have to pay a levy, whereas the others have mineral reserves. The size of the farm 
and the type of holding does not provide an indication as to why such a situation exists:  
 
“When you look to the whole population they do that, it’s about 10 % has to 
pay a levy, and all the rest is…have reserve…You can’t say that it is the little 
ones or big ones, it differs…the same kind of farm – the pig farm or poultry 
industry has to pay a levy…or has a big reserve, a big saldo” (Oele, interview 
excerpt) 
 
In the pig sector in particular, approximately 50% of the farmers have had to pay a levy, 
including those due to the inaccurate norms for pigs, whereas the other 50% built up a 
saldo (Dick Oele, personal communication).  
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Farmers with a saldo are now not required to dispose of all the manure produced on the 
farm in the immediate future, compared with the unfortunate proportion that have to pay a 
sizeable levy despite taking appropriate measures. The luck of the draw, as a result of the 
uncertainty involved, is emphasised by Dick Oele and Jacob Vaarkamp,  
 
“You see that…some farmers are…always below, and some farmers are 
always…above…It’s just luck, it’s just luck I think…So then they have to pay 
a levy…even if you got rid of everything, and that’s…you can’t defend it” 
(Oele, interview excerpt) 
 
“These levies are like a lottery, some have luck and some don’t have luck” 
(Vaarkamp, interview excerpt) 
The role played by the variation in measurements is central to the large errors, which have 
resulted in correspondingly large levies being incurred by certain ‘zero-farms’, as well as 
in the large saldos that have resulted with other farms, according to Prof. Oenema:  
 
 “ I’m convinced that the large errors - the large levies, and some have built 
up a lot of stock, it has to do with errors, systematic deviations in the 
sampling and it has to do with systematic differences between labs, and it 
adds up” (Oenema, interview excerpt) 
 
The uncertainties within MINAS, in particular those associated with manure sampling 
and analysis, penalise the intensive livestock sector in particular. Farmers with land to 
dispose of their manure, such as dairy farmers, do not need to analyse the mineral content 
in the manure produced by their herd, since MINAS does not take internal cycles into 
consideration. This means that only nutrients in products (be they animals, feed, crops or 
manure) entering and leaving the farm need to be accounted for, and those cycling within 
the farm, such as fodder grown and utilised on the farm and manure applied to the farm’s 
own land, are not considered.  It is the farmers that need to export the manure from the 
farm, chiefly those in the pig and poultry sectors because they have little or no land upon 
which to spread the manure sustainably without them incurring a very large levy, that 
need to analyse the manure and pay for corresponding inaccuracies with taxes levied.  
The levies that can result can be substantial, and have ranged up to 150,000 NGL for pig 
farmers (≈ € 70,000) (Wyno Zwanenberg, interview). As Jacob Vaarkamp explains, it is 
mainly in the intensive livestock sector that these cases have occurred:  
 
“In The Netherlands we have these chicken and pig farmers with only a few 
hectares and lots of pigs and chickens and they just have to get rid of the 
manure…and now it can happen that they say, I have moved all the manure 
and still I’ve got to pay this levy and that’s not fair, and there are some big 
problems with that on some specific cases… now it happens that somebody 
has to pay 50,000 euros, and most people don’t pay anything, but some pay 
10, 20, 30 thousand euros” (Vaarkamp, interview excerpt) 
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This level of levies imposed is corroborated by Mark Heijmans, who also estimates that 
5-10% of the intensive livestock farmers have incurred high levies, despite taking 
measures to dispose of all of their manure:   
 
“Some farmers with no arable land - they have a farm, all minerals are 
coming in, all manure are going out, so normally they don’t have to pay any 
levy, normally. But some 5% to 10% of the farmers, also they (have) all the 
mineral coming in, all the pigs and all the manure is going out and also they 
have to pay very high levies still 10, 20, 30, 40 thousand euros for one year” 
(Heijmans, interview excerpt) 
 
Although most farmers, including arable and dairy farmers, have to deal with various 
uncertainties involved with the MINAS estimations such as those related to the mineral 
content in feed, animals and animal products, these uncertainties are less than those 
associated with the manure sampling and analysis, and farms with land have more 
opportunities to balance the farm-gate minerals flow, as outlined by various interviewees: 
 
“But there is still a group…which has to pay…and the average amount of 
money they have to pay will increase each year …For instance in cattle 
farming and in arable farming you don’t see this because you have this land, 
this land is always difficult to see what is happening exact…”  (Vaarkamp, 
interview excerpt) 
 
“…Because on a dairy farm you have much more tools to manage it; on pig 
and poultry you’ve just got pigs going in, pigs going out, feed coming in, 
manure going out. That’s it.” (Lammertink, interview excerpt)  
 
“For intensive livestock farmers with no arable land, they have nothing to 
manage, not nothing, they have not much to manage because all minerals are 
coming in and all manure is getting out” (Heijmans, interview excerpt) 
 
Thus the tolerances allowed by law, and defined by current technical limitations, have 
proved to be insufficient to guarantee a fair system, and a farmer following the rules, 
optimising the on-farm efficiency and legally disposing of the manure produced may still 
be subject to a levy, as a result of the accumulation of inaccuracies and errors.  
To understand the significance of the incurred fines from a financial perspective, table 8 
gives a breakdown of selected running costs, as well as total costs and output, for the 
average pig farm between 1997 and 200043.  
 
 
 
 
 
                                                 
43
 Data from 2001 could not be included for comparison because MINAS levies and other costs are no 
longer reported discretely, due to a change in FADN methodology. 
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Selected Costs (€) 1996 1997 1998 1999 2000 
Feeding stuffs 137,350 157,376 144,139 146,789 146,421 
Livestock 19,939 23,919 22,757 22,262 22,521 
Energy   9,557 11,531 10,700 10,954 11,767 
Manure removal 6,848 5,926 6,180 8,490 14,698 
Mains water 1,466 1,584 1,389 1,466 1,697 
Surplus/MINAS levy 44 821 862 903 2,228 712 
Labour 54,032 56,355 54,354 57,984 58,429 
Total Output (€) 273,448 345,218 322,397 210,985 272,050 
Total Costs (€) 298,202 324,144 316,357 324,507 336,954 
Net Result (€) -24,754 21,074 6,040 -113,522 -64,904 
Family Farm Income (€)45 26,700 61,052 48,668 -41,829 -7,279 
Number of sample farms 121 117 109 98 107 
Farms represented 6,910 6,300 6,650 6,500 5,540 
Table 8 Selected costs, Total Costs and Output for the average pig farm (Data Source: LEI, 
FADN)  
 
As can be seen from the above figures, although the costs of the average farm have 
remained more or less constant over the years, the output has varied over the same range 
of years. The output and hence the profitability, has decreased in the last few years, due to 
a combination of the swine fever epidemic and unfavourable market conditions. Levies in 
the order of tens of thousands of euros (such as those that have occurred under MINAS) 
would represent a significant cost factor for the average pig farm, especially when 
considering the poor economic performance of the sector.  
The average MINAS levies, which have been imposed on the sector, as shown in table 8, 
are much lower and constitute a minor cost, comparable to that of water. However, the 
average does not give any information regarding the range of the distribution of levies. A 
number of the interviewees agreed that the large levies, in the order of tens of thousands 
of euros, appear to have affected 5-10% of the sector. However such an effect is not 
apparent from a statistical average based on less than 2% of the represented sector, 
especially when considering that a significant percentage of the sector has not had to pay 
any levies.  
Aside from the size of the levies imposed, it is implicit that a farmer that has disposed of 
all of his farm’s manure, and incurred costs to do so (equivalent to about 6% of total costs 
in 200146), is not likely to be willing to accept any levy imposed unfairly that further 
detracts from his profit, whatever the amount. The MINAS levy resulting from 
measurement uncertainties can easily be €6,604, as illustrated in the example of the 
hypothetical farm, the imposition of which can be expected to engender dissatisfaction 
and resistance to the policy amongst those who have received unfair levies.  
 
                                                 
44
 A levy on surplus phosphate production was charged until 1997, and was replaced by MINAS in 1998 
45
 Included to give a better idea of the true farm income for the owners; it considers the labour income of 
the entrepreneur, income from rent and interest, minus the depreciation and paid interest, etc. 
46
 Data source: LEI, FADN 
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Summary 
 
The MINAS system is subject to numerous uncertainties when it comes to determining 
the nutrient content of the various inputs and outputs on the farm. These are due to,  
 
• The physical composition of manure  
• The limitations of the best available sampling technology 
• The fluctuating accuracy of the sampling conducted by the laboratories  
• The design of the on-farm manure storage pit 
• The imprecise mineral content of animal feed  
• The inaccurate standardised figures for the mineral content in animals  
 
These biases and errors have resulted in some farmers, specifically intensive livestock 
producers, ending the MINAS accounting year with an apparent mineral surplus, even 
though they have disposed of their manure according to the correct procedure. Dairy and 
arable producers are also subject to uncertainties but not the more significant errors 
associated with manure sampling. Furthermore, because they possess land they have more 
opportunities to balance their mineral account. The uncertainties have resulted in 
instances where unjustified levies have been imposed, which have on occasions been very 
high, ranging up to approximately €70,000 in an extreme case. The farmers that have 
been adversely affected to some degree constitute approximately 50% of pig producers in 
The Netherlands (Dick Oele, personal communication). These unfair levies can seriously 
threaten the viability of pig producers. However, the opposite has also been the case with 
some farmers building up a saldo, a positive account under MINAS, as a result of ‘being 
lucky.’ This serves to underline the unpredictable nature of the whole system. 
The next chapter, the discussion, identifies additional problems that emerged, which are 
deemed to have contributed to the erosion of MINAS. 
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7. Discussion 
 
 
7.1 Introduction 
 
This chapter adopts a broad focus and identifies additional problems that are considered 
to have contributed to the erosion of the policy, which occurred during the various stages 
of the policy-making process from formulation through to implementation.  
  
 
7.2 The Conception and Formulation Phase of MINAS 
    
This section will focus on the conception and formulation stage of MINAS in an attempt 
to locate problems that occurred early on in the development of the policy that are 
considered to be the root of a number of the later problems that surfaced during the 
implementation phase of MINAS.  
The various uncertainties within the MINAS system and the resulting high, and certainly 
in some cases unjustified, levies that farmers received, mainly within the intensive 
livestock sector, raises the question, “Didn’t the government know about the inaccuracies 
in the system before implementation, and the potential for unjustified high levies?”  
Given the uncertainties involved with manure sampling and analysis, not to mention the 
cost and labour-intensive aspects of weighing and sampling each and every truckload of 
manure, the decision to adopt such a system for MINAS may seem incomprehensible. 
However, the decision was based on the variability in the composition of manure and the 
concern that significant errors would ensue if average standard figures for the nutrient 
composition of manure were utilised instead (Derikx et al, 1997).  
 
7.2.1 Why Sample the Manure? 
 
By way of an explanation, the mineral content of slurry varies by animal category, not 
only from cattle to pigs but also from a breeding sow to a pork pig, for example. The type 
of farm management techniques and feed used on the farm are also significant factors. For 
example, the use of multi-stage feeding can reduce N and P emissions by 3 – 11%, and 
even greater reductions (up to 30% for P) can be achieved if combined with a change in 
feed, such as protein restriction or the use of phytase47 additives (Den Ouden cited in 
Wossink and Benson, 1999).  
The water management on the farm will also influence the volumes of slurry produced 
and the dilution factor of the outgoing nutrients (Derikx et al, 1997). Consequently, 
although the overall quantity of nutrients in the slurry can be monitored by assuming that 
                                                 
47
 An enzyme that can liberate phytate-bound (unavailable) P in the pig's digestive tract and thus increase 
the amount of P utilised. 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 92
the nutrient surplus leaving the farm in manure is equivalent to the difference between the 
nutrients imported as feed and removed as animals, this does not give an accurate 
indication of the amount of nutrients in the individual manure transports being delivered 
to the arable farms. Furthermore, due to the tendency of slurry to settle and the limited 
possibilities for stirring the manure prior to tanker loading, differences were likely to exist 
not only between the content of the slurry in the pit and in the tanker, but also between 
subsequent tankers (Derikx, 1998). It was thus considered necessary to sample all the 
manure transports from the individual farms in order to keep track of the minerals (ibid, 
1997).  
A study by Derikx et al (1997) provides an indication of the level of variation that can be 
present in the composition of dry manure and slurry. Samples were obtained across a 
range of different farms, using a reference method, which was considered highly accurate. 
The results obtained for the slurry of pigs (not differentiated by category), sampled from 
the slurry tankers after loading, are shown in table 9.  
 
Pig Slurry Sampling N P 
 Mean  (g/kg) VC (%) Mean (g/kg) VC (%) 
Expt. I (1994) 7.2 35 1.5 47 
Expt. II (1996) 7.9 16 1.8 22 
Table 9 Mean composition in Nitrogen and Phosphorus of a number of loads of pig slurry48, 
as well as the variation coefficient (VC) of deviation between sampled loads (Data Source: 
Derikx et al, 1997:74) 
 
Although the average composition did not vary significantly from Expt I to Expt II, the 
high variation coefficients point towards wide distributions, and show that the 
composition of the individual samples varied significantly. For example, a variation 
coefficient of 0.47 for P (in Expt. I) signifies that 68% of the samples taken (≡1σ) varied 
by up to 47% away from the mean value of 1.5g P / kg, and the remaining 32% of the 
samples diverged by an even greater extent. Thus, the P content of slurry in a sample 
taken from one farm could be 1.5g / kg, whilst another taken from a neighbouring farm 
could be 2g / kg, or even 2.9 g /kg49. 
The high level of variation between the slurry on one pig farm to the other indicates that 
the use of average values for estimating the mineral output in manure would inevitably 
have lead to “gross errors” that would result in either the over-estimation of the mineral 
surplus, leading to incorrectly high taxes, or in an under-estimation, which would give 
rise to “undesirable environmental risks” (Derikx et al, 1997: 77), stemming from 
excessive nutrient application by the arable farmers. This is why the use of standard 
                                                 
48
 The difference between the first and second experiment is the amount of mixing prior to sampling: Expt I 
involved recirculation and Expt. II utilised an additional mixer built in the tank. 
49
 95% of the distribution is within 2σ, i.e. with a VC of 0.47, this gives a variation of up to 94% away from 
the mean. 
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figures for the nutrient content of manure was ruled out as a basis for the mineral 
accounting system. 
However, in retrospect, significant errors also ensued when using sampling and analysis 
as a basis for estimation. If research had ruled out the feasibility of using standardised 
figures due to the likelihood of gross errors occurring, then why was the alternative 
approach of sampling the manure not discounted for the same reason? 
Firstly, it appears that there may have been a certain bias in the way MINAS was 
conceived. According to Prof. Oenema (interview excerpt), 
 
“…For intensive livestock farmers that import everything, that export …it’s a 
useless system, totally wrong, completely wrong. And that is also something 
that, I think, researchers, including myself should be blamed, that we didn’t 
warn in advance for that…because we are, most researchers are biased 
because they are either working as an environmental person, or they work as 
an agronomist. They only look at for example, at arable farming or they look 
at livestock farming. And the MINAS system was heavily favoured by people 
working in dairy farming. Yes.” 
 
This indicates that not enough attention was given to the effect the MINAS system would 
have on the intensive livestock sector.  
With regards to the actual inaccuracies within the system itself, the following statement 
by Prof. Oenema (interview excerpt) indicates that, whilst there was an awareness of the 
inaccuracies, no thorough study into their potential consequences was undertaken,  
 
“…And the MINAS system was heavily favoured by people working in dairy 
farming. Yes. And they didn’t think about the other sectors…and that is a 
mistake. We did not expect that these systematic, possible systematic mistakes, 
could build up so much…Most of the researchers just blame the policy 
makers, but I think there’s also…the researchers in some way have been 
biased or have not made a full analysis. And also because not all researchers 
are aware of the fundamental differences of systematic differences 
and…random variation. It has to do with statistics and statistics is sometimes 
difficult to understand, for some.” 
 
The effect of the inaccuracies on producers with land is minimal. It is predominantly the 
intensive livestock producers, with no or very little land, that have received large fines. It 
appears that a distinction was not made between systematic deviation and random 
variation during initial research, the assumption being that the inaccuracies in measuring 
the nutrient content of the various farm inputs and outputs would balance over time. The 
following statement supports the inadequacy of the research into the effects of the 
inaccuracies in MINAS on intensive livestock producers,  
 
“In general you can say that we have underestimated the problems of  
weighing, sampling and analysing the manure in a fiscal system.” (Dick Oele, 
personal communication) 
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This statement also alludes to the problems inherent with adapting mineral accounting to 
a fiscal system. Using a mineral accounting system, which contains inherent uncertainties, 
in order to establish the mineral loss per farm and then adapting such a system to a fiscal 
instrument, which imposes levies on the calculated, and potentially inaccurate, losses will 
invariably lead to some farmers receiving unwarranted levies, which can in some cases 
may be very high. 
 
7.2.2 The Lack of Incentive for the Intensive Livestock Sector 
 
The initial objective of MINAS was to realise reductions in the amount of N and P 
leached to the environment, as the sheer amount of these minerals is the source of 
environmental pollution. To this end, the high levies were imposed on losses above a 
predetermined level, the aim of which was to encourage farmers to: 
  
“Improve their nutrient use efficiency, so that fewer inputs, such as chemical 
fertiliser or concentrate feed are required. Alternatively, a farmer could buy 
low minerals feed” (MANMF, 2001).   
 
MINAS was then made compulsory for intensive livestock farms in 1998 and was 
extended to include all farms in 2001. For an incentive tax to change the polluting 
behaviour of the target group, the target group must be exposed to a tax level that is 
greater than the marginal abatement costs. However, in the case of intensive pig farms 
there is, in fact, no financial incentive for the farmer to reduce his mineral use and thus it 
appears that, with regards to this sector, the mechanism by which MINAS was supposed 
to work does not exist.  
The use of a farm-gate balance is the very reason for the lack of incentive under MINAS 
for pig farmers to improve their on-farm nutrient efficiency. For a farm that imports and 
exports practically all nutrients, as is the case with the majority of landless farms, the only 
important factor under MINAS is that the minerals entering the farm balance those 
leaving the farm.  
Lowering the mineral content in feed is generally acknowledged to be the main nutrient-
efficiency measure available to intensive pig farmers, since other measures, such as 
switching over to a three-phase system entail equipment investment costs that reduce 
short-term profitability. However, a farmer who purchases ‘better’ feed with a lower 
nutrient content (which would lower his mineral emissions) will merely achieve a balance 
between a low mineral input and a low mineral output. Given that feed with a lower 
nutrient content is more expensive, and expenditure on feed represents by far the largest 
cost factor for pig farms50, it is unlikely that the farmer will pursue this course of action.  
The farmer may just as well persist in using feed with a high mineral content and 
maintain a high mineral input to the farm, since a balance will be achieved in any case 
                                                 
50
 See table 8 on page 89 
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because the mineral output in the manure will be correspondingly high, and there will be 
no surplus on the farm.  
This lack of an incentive within MINAS for the intensive pig farmer to lower the nutrient 
output becomes even more apparent when one considers the fact that manure disposal 
costs are determined by volume and not mineral content. A farmer utilising wet feed, 
which has a higher mineral content, will incur higher manure transport costs than a farmer 
that uses dry feed, by virtue of having to transport more cubic meters of manure off the 
farm, since the former system produces more slurry in terms of volume. However, if these 
costs are then weighed against the higher feed costs incurred by the farmer using dry-
feed, then, despite the higher transport costs it still makes economic sense to use the wet 
feed. If the cost of removing manure was dependent on the mineral content of the manure, 
with manure with a high content costing more to transport than that with a low content, 
then this would provide an incentive for pig farmers to reduce their mineral inputs, 
assuming of course that the costs of removing manure with a high mineral content 
outweighed the costs of purchasing feed with a lower mineral content. However, manure 
transporters are of course concerned with volume not mineral content. Therefore, the 
system actually encourages intensive pig farmers to purchase feed with a high nutrient 
content, as this is the cheapest, which appears to be a rather perverse outcome for a 
system originally intended to provide an incentive for farmers to decrease their nutrient 
inputs.  
MINAS in fact only offers an economic incentive to farmers to reduce their nutrient 
inputs if they possess a ‘reasonable’ amount of land, since lowering the mineral input 
implies that more manure can be applied on the farmer’s own land and savings can be 
made on the manure transport costs (van Wagenberg and Backus, 1999: See Appendix B). 
However, this is not feasible if the amount of land available on the farm is limited and 
only a small proportion of the manure is not exported, since the savings made in transport 
costs will not be sufficient to compensate for the increased feed costs. Unfortunately, in 
The Netherlands, the majority of pig farms are very intensive: 75% of the pig population 
is factory farmed; 5% are kept on holdings with no agricultural area whatsoever, and 
another 45% on holdings with less than 10 hectares (CBS StatLine, 2002 figures).  
Therefore it is only on the relatively small percentage of more extensive pig farms that 
MINAS provides an economic incentive for the farmer to purchase feed with a lower 
nutrient content, which emphasises the point that MINAS works for farms with land 
whereas it is ineffective for intensive producers with no, or very little land. 
 
7.2.3 A Deterrent for the Over-application of Manure 
 
Whilst MINAS does not provide an incentive for intensive farmers to reduce nutrient 
inputs it does at least provide an incentive for farmers to take appropriate measures when 
disposing of their surplus manure. Achieving a nutrient balance across the country hinged 
on the surplus manure in the South and East of the country being disposed of in the 
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predominantly arable northern region51. In this context, MINAS certainly constitutes a 
deterrent for the inappropriate disposal of manure, since the outcome of this would be an 
apparent mineral surplus on the farm, which would then attract levies under MINAS. 
Indeed, a prohibitive levy was necessary in this case, since it had to be higher than the 
manure disposal costs in order to provide a financial incentive for the farmer to dispose of 
his manure correctly52. As Dick Oele explains, the levy was calculated to be significantly 
higher than the manure disposal costs: 
 
“…It’s more cheaper to transport…in any case, yes. We were looking to the 
prices of transport, and there we have calculated a levy, which is 
about…three times above the transport.” (Oele, interview excerpt) 
 
This is supported by the Ministry of Agriculture (MANMF, 2001), which states that the 
levies are restrictively high, particularly the levy for exceeding the phosphate limit, so 
that even the most expensive measure of disposing of livestock manure is preferable to 
paying the levy. MINAS should thus provide an incentive for the intensive livestock 
farmers to dispose of their manure according to the correct procedure; they will incur 
higher disposal costs but, on the other hand, can avoid paying the prohibitive levies.  
Therefore, the sole measure that MINAS encouraged within the intensive pig sector was 
the lawful disposal of manure. However, this does not appear to have been the original 
intention of the policy. Whilst MINAS may have been effective in tackling the regional 
over-application of manure, it provided no incentive for the pig farmers to take 
supplementary measures to reduce emissions at source, since this would have increased 
production costs without providing any tangible benefits. Therefore, in the context of the 
pig sector, MINAS acted as an end-of-pipe solution, spreading the pollution further afield. 
However, in this case the pollution is caused by the nutrients N and P, which are also 
essential for crop growth and so, transporting them from an area of saturation to areas 
where they can be used productively alleviates the problem to an extent.   
With regards to intensive pig producers, MINAS did not present the possibility of a win-
win outcome, unlike the situation in the dairy sector where a percentage of farmers 
realised both cost savings and environmental improvements through an increase in 
nutrient use efficiency (Mallia and Wright, 2003). In fact it might almost be described as 
a lose-lose outcome because MINAS entailed an increase in costs, in terms of manure 
disposal and sampling, whilst providing no incentive for pig farmers to reduce their 
nutrient inputs. As Prof. Oenema describes, 
 
                                                 
51
 Another option for achieving a nation-wide balance would involve the processing of the surplus manure, 
which could then be exported. However, manure processing initiatives failed, chiefly due to the difficulty in 
ensuring a sufficiently stable supply to make the investment financially viable (See Frouws, 1997) 
52
 Under the previous system, farmers were also required to dispose of their manure off-farm, and the 
surplus farms were subject to a (lower) phosphate levy based on their production; this could be reduced by 
the use of feed with low-minerals contents.  
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“It is useless, it’s even a burden, it’s a huge administrative burden for the 
intensive livestock farms; there is no incentive, it doesn’t provide them with 
an incentive to lower for example the P content in the animal feed, very 
little.” (Interview excerpt) 
    
It was the intensive livestock sector that was expected to bear a large part of the financial 
burden of MINAS (Rougoor et al, 1999, cited in Ecotec, 2001). This can be argued to be 
in keeping with the ‘polluter pays principle’, since these sectors are responsible for a large 
proportion of the nutrients surplus, due to their lack of land, and if one considers that 
green taxes aim to reduce pollution across the sector, with some actors reducing 
emissions more than others, this certainly appears to be the case with MINAS, taking the 
agricultural sector in The Netherlands as a whole. However, the effect of the 
measurement uncertainties on the levies imposed introduced an unexpected twist that 
disrupted the administration of the policy. 
 
7.3 The Implementation Phase   
 
7.3.1 External Pressures on the Pig Sector 
 
The polluting production system that is industrialised pig farming, including the dubious 
conditions in which pigs are kept on some farms and the growing attention to the problem 
of odour nuisance has resulted in the sector being the subject of a number of policy 
measures aimed at alleviating these problems. A number of these have had a significant 
financial impact on the sector, such as the animal welfare requirements, which have 
necessitated expensive on-farm improvements, which are not reflected in the price the 
producer receives for his product. Following decades of support for the sector from the 
government in the post-war period, when the role of the pig sector was to increase the 
prosperity of the agriculturally-unproductive South and East regions of The Netherlands, 
policy is now restrictive in nature, aimed at curbing the environmental externalities that 
are associated with industrial pig production. Furthermore, an atmosphere of distrust has 
emerged broadly divided between the pig sector on the one side and the public and 
government on the other (LEI, 2000b), as a corollary to the gradual realisation of the 
adverse environmental and animal welfare effects of intensive pig production. Pig farmers 
felt unfairly singled out by the increasing stringency of environmental and animal welfare 
policy measures, whilst the public and the government came to view the sector with 
growing condemnation. No longer did the government and the pig sector share the 
common objective of promoting the economic interests of pig farming, as the resolution 
of environmental concerns connected with industrialised production received a higher 
political priority. The image of pig farming deteriorated to an all time low with an 
absence of trust and a lack of social acceptance amongst society for the sector. In sum, the 
pig sector became ostracised, as the government, public and the market demanded that pig 
farmers address their “social malfunctioning” (LEI, 2000b: 16). According to the LEI, the 
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Dutch pig sector was in dire straits with the situation being described as a crisis, which an 
important part of the pig farms would not survive. It was against this background that the 
MINAS policy was implemented. 
 
7.3.2 Resistance to MINAS in the Pig Sector 
 
Resistance to the MINAS policy started to materialise approximately two years after 
implementation. Dissatisfaction with MINAS was already present amongst the intensive 
livestock sector when it was proposed, although they were then not completely opposed 
to the system, according to Wyno Zwanenberg:  
  
 “…We thought it was a bureaucratic system, it was very complicated, but 
our offence against it grew as we saw what effects were from it. And the 
effects became aware one year, one and a half years later, and one year later 
it became even worse, and then we became more offensive. But in the 
beginning we thought ‘ok, it doesn’t look that bad’. The objections we had in 
the beginning were that it only affected especially the pig farms and poultry 
farms.” (Zwanenberg, interview excerpt) 
 
At the outset many farmers were in fact of the opinion that the mineral-account system 
was just “another piece of centralist bureaucracy, an administrative burden that did not 
stimulate environmental responsibility and was largely inadequate.” (Frouws, 1997:219) 
However, despite the general discontent it was not until 2000 that farmers became 
adversely affected by the policy and started to oppose the system seriously. As a number 
of the interviewees53 explain, many farmers had initially taken advantage of the way 
MINAS was designed by creating a saldo on their farm, which was possible if one 
stocked up on feed in advance and stored the manure in order to dispose of it after the 
beginning of 1998. As Coen van Wagenberg explains,   
 
“… They had full storages, manure storages…they sold that and …so they 
started with a minus…That’s why you saw farmers starting to complain 
about levies, not the first year, not the second year, but the third year 
because they started with a minus…By the year 2000 that minus, they lost so 
much that that minus was like zero again, and the next year, they ended 
up…with a plus. And then they had to start paying…And that’s when they 
started complaining” (van Wagenberg, interview excerpt). 
 
Thus, the real effect of the uncertainties on the balance generally went unnoticed and only 
started to surface once the saldo was exhausted.  
Another reason may be the initial delay in processing the minerals returns, which meant 
that farmers did not receive any reaction from the Levies Office, positive or negative, 
until after the year 2000.  
 
                                                 
53
 Coen van Wagenberg, Jacob Vaarkamp, Oene Oenema 
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“In 1999 the first forms came in, the first checks were done in 2000, and the 
first farmers who received any comment on the things they handed in was 
about two three years later and so it was really a mess…it had to do with all 
kinds of struggles between how should we check them, and should we check 
’til the last kilogram or should we use margins, whatever, and we were not 
ready, we were just not ready to implement then” (Vaarkamp, interview 
excerpt). 
 
Apart from these difficulties at the start-up of the policy, an additional factor emerged at 
the same time, that increased the pressure on the farmers and hence resistance. 
 
7.3.3 The Decrease in the Loss standards and Increase in Costs 
 
At the same time as the favourable effect of the saldo disappeared, the MINAS surplus 
levies on phosphate were increased significantly and the loss standards were decreased54, 
as a result of the ongoing discussion with the European Commission regarding the ability 
of MINAS to satisfy the requirements of the Nitrate Directive. The European Commission 
did not accept MINAS as being sufficient for tackling the nutrient pollution of 
groundwater, saying that the tax levels under MINAS were not sufficient to provide an 
economic incentive for farmers to reduce their nutrient surpluses (Brinkhorst in 
Ondersteijn, 2002). Therefore, in 1999 the government announced an increase in the tax 
on surplus phosphate for 2003 due to the removal of the graduation in levies, and at the 
same time an increase in the levy on surplus N was also planned for 2002. Apart from 
this, the taxes on surplus phosphate were already planned to be doubled in 200055. Also, 
the EU was dissatisfied with the original target date of 2008, and in response, the Dutch 
government moved the date by which farmers must achieve the final levy-free surplus 
forward to 2003, at which point the maximum levy would be taxed for every kg of 
nitrogen and phosphate above the levy free surplus.  
These changes were announced in 1999 (Brinkhorst and Pronk, 1999), and represented a 
significantly higher economic burden for farmers.  Taking once again the example of the 
hypothetical ‘zero-farm’, table 10 shows the MINAS levy over the years for an annual 
surplus of 2,158 kg N and 804 kg P2O5. As can be seen, the financial implications of the 
uncertainties inherent in MINAS were multiplied when the taxes were increased; the tax 
burden in 2003 would be almost three times that in 1998, with the first major increase 
occurring in 2000 when the phosphate surplus levies were doubled (from €1.1 / €4.5 to 
€2.3 / €9.1). 
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Year Allowed surplus (kg) Taxed Surplus (kg) Taxes levied (€) 
 N P2O5 N P2O5 N P2O5 Total 
1998 877 148 1,035 655 724 2,822 3,547  
1999 877 148 1,035 655 724 2,822 3,547  
2000 784 130 1,128 674 789 5,815 6,605  
2001 691 130 1,220 674 854 5,815 6,669 
2002 535 93 1,377 711 2,996 6,398 9,394 
2003 368 74 1,543 729 3,550 6,565 10,114 
Table 10 Trend of MINAS levies charged for a hypothetical ‘zero-farm’ with a surplus of 
1,912 kg N and 804 kg P2O5. 
 
As stated previously, it was the intensive livestock sector that was most affected by these 
inaccuracies, due to the substantial levy and tighter loss standards associated with 
phosphate; whilst pig slurry contains two to three times as much N as P2O556, intensive 
livestock farmers are generally constrained by the more stringent phosphate loss 
standards, as can be seen by the taxes incurred relative to the size of the individual 
nitrogen and phosphate surpluses in the above table.  
The reduction in the loss standards, and hence the effective manure application standards, 
also meant that farmers would incur additional manure disposal costs. Livestock farms 
with some land would be required to dispose of greater amounts of manure, and the 
reduction in the standards also meant that the size of the ‘manure sink’ provided by the 
agricultural land close at hand was decreased for all farms. The application standards for 
manure had already been decreased step-wise between 1987 and 1997, and the 
introduction of MINAS further decreased the limit on grassland (although initially it 
actually increased that on arable land). The final loss standards entailed a further 
reduction (of 30% for grassland and 6% for arable land) from the phosphate application 
standard of 1997; the ‘manure sink’ available from grassland would effectively have been 
reduced by two thirds since 1987, whilst that from arable land was reduced by at least one 
third57. Also, MINAS entailed more stringent controls for the disposal of the manure 
according to these standards, since every transaction had to be documented, submitted 
and controlled, and the levies on the surplus were a deterrent for disposing of manure 
without paperwork to prove it.  
Thus, farmers in the surplus South and East regions were obliged to transport a larger 
part, if not all, of their manure to agricultural land in the North and West, leading to an 
increase in their operational costs.  According to Mark Heijmans, manure transport costs 
are now in the region of € 8 -10 / m3, depending on factors such as the weather and the 
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 E.g. Annual excretion rates for the fattening pig can vary between 11.7 to 14.4 kg N and 3.9 to 6.4 kg 
P2O5  (From data in Backus et al, 1998) 
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 On the basis of arable land alone; land with silage maize had an application standard of 350kg phosphate 
/ ha in 1987, compared to 125kg phosphate / ha on other arable land. 
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time of year, although the costs are much lower, € 1 / m3, if the destination is in the 
vicinity. Since many of the intensive pig livestock farmers need to transport at least a 
portion of the surplus manure to another region, due to the reduced availability for 
disposal in their neighbourhood, they consequently incur high costs: 
 
“Nearly all pork pig farmers had to transfer their manure from at minimum 
50 km and max 250 km; it’s not all their manure at all times but 60, 70, 80%, 
they had to drive that far and a little percentage say 10,20, 30% they can 
drive to the neighbourhood” (Heijmans, interview excerpt). 
 
This limitation is also evident from the increase in manure disposal costs for the average 
pig farm that has occurred over the years, borne out by the trend for a typical pig-
fattening farm shown in figure 8. As can be seen, the cost associated with manure 
disposal doubled between 1996 and 2001, without a corresponding increase in animal 
numbers. 
Figure 8 Manure disposal costs of the average pig-fattening farm (Data source: LEI, FADN) 
 
When viewed against the background of the poor economic performance of the pig sector 
over the last few years, illustrated in table 11, the costs imposed under MINAS become 
more significant.  
 
Table 11 Average family income (€) from total holding activity (Data Source: LEI, FADN) 
 
The figures clearly show a deterioration in the income of the average pig farm in The 
Netherlands, which is attributed to a number of factors. These include the 10% reduction 
in the pig quota, the occurrence of swine fever, animal welfare requirements, poor market 
Farm Type 1997 1998 1999 2000 2001 2002 2003 
Pig breeding farms 79,684 69,474 -53,138 -227 3,800 -11,600 -33,300 
Pig fattening farms 37,845 22,054 -25,185 -15,565 1,600 -25,600 -10,600 
Integrated pig farms 112,537 75,645 -63,665 -8,350 23,100 -25,600 -24,100 
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conditions, including changing cereal markets which threatened to deprive livestock 
producers of the competitive advantage of low feeding costs (Frouws, 1997), and the 
levies imposed under MINAS. As can be seen, the average pig farm has been operating at 
a loss since 1999, apart from a moderate profit in 2001. 
 
7.3.4 The Organised Resistance of the NVV 
 
The reduction of the loss standards, announced in 1999, which were coupled with an 
increase in the levies, had significant financial implications for many farmers, notably 
within the intensive livestock sector. The pig farmers were the most radical sector in their 
opposition to the policy and decided to attack MINAS on legal grounds, based on 
scientific evidence regarding the various sources of inaccuracy within MINAS. The NVV 
is referred to as the “radical” pig farmers union (Interview, Oene Oenema; Frouws, 
1997:217), which hints at the politically extreme nature of the organisation. Indeed, the 
NVV, in contrast to the consultative style in which politics is generally conducted within 
The Netherlands, is not averse to adopting a confrontational attitude in efforts to secure 
the best possible outcome for its members, which includes legal procedures (NVV, 
unknown). Following the emergence of levies imposed on “hundreds” of ‘zero farms’, the 
NVV coordinated the collection of funds to finance research into the suspected sources of 
uncertainty, appointing the Animal Science Group of Wageningen University to conduct 
the investigations. 
 
“And so what we did is, with 750 pig farmers, we said ok, we want to 
organise something for you. We want to start a process against the 
government - that the legislation they have, the outcome of the legislation is 
not fair, there are lots of lacks in the system and we have to prove why the 
system is wrong. So what we did is we said ok, 750 pig farmers. Every pig 
farmer who wants to join us pays 1000 guilders, that’s 400/450 euros at this 
moment. So we had a big bowl of money, 750 thousand guilders58; what we 
did with the money is we went to the Animal Science Group.” (Zwanenberg, 
interview excerpt) 
 
As Wyno Zwanenberg explained, the balancing problems with MINAS were 
substantiated by the results of the initial research, which looked at the MINAS balance on 
research farms run by Wageningen University and at the laboratory analysis of the 
manure (interview). The first study, which investigated the mineral balance for the years 
1998, 1999 and 2000 on three research farms (Timmerman et al, 2002b), confirms that if 
one excludes the effect of the stockpile of minerals (i.e. the saldo) on the farm, the 
research centres all showed a surplus of phosphate and would have to pay a mineral tax in 
the future, as would, in all likelihood, many pig farms, “despite disposing of all manure 
produced” (ibid, 2002b). The second study, a ring census of nine MINAS-accredited 
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laboratories (Timmerman et al, 2002a) also confirmed the presence of systematic 
deviations between and within the laboratories, providing, “a reason for the gap on the 
mineral balance” (ibid, 2002a). Further studies followed, including an investigation of the 
mineral content in the manure storage pit’s sludge layer (Timmerman and Smolders, 
2003).  
As a result of the findings, the number of complaints and refusals made to the Levies 
Office increased, since they could now be backed up with evidence, 
 
“…People took notice of those outcomes, and they started to write. They did 
their tax for MINAS, they sent it in, and they said ‘ok, but I can’t sign for it 
because there is an investigation…so I can’t guarantee that what I wrote 
down is correct because there are so many investigations that it’s wrong.’” 
(Zwanenberg, interview excerpt) 
 
The NVV also intends to use the scientific reports in specific court cases, after failing to 
arrive at an agreement with the Ministry of Agriculture, and also possibly to obtain 
refunds for levies already paid: 
 
“...We have those 750 pig farmers, and we had an understanding with our 
Minister…Last week the negotiations were brought off and we decided to go 
to the Court, and there are 8 pig farmers now who have to pay big fees, and 
we want to go to the judge and say ‘ok...this is all our ammunition59’ to say 
that the fee the pig farmer has to pay, it’s not fair, because there is so much 
wrong with the system…And we do that because a lot of people have already 
paid MINAS fees…we’re going to try to get it back.” (Zwanenberg, interview 
excerpt) 
 
 
7.3.5 Loopholes and Fraud in the system  
 
Although the NVV, on behalf of the pig sector, were the most radical in their attempts to 
dispute MINAS, farmers resisted the policy in other ways, including the exploitation of 
loopholes within MINAS and also by resorting to fraud.  
In recent years, many of the farmers have become accustomed to MINAS, which has 
resulted in their achieving a balance and avoiding the levies, as Dick Oele explains: 
 
“…‘98 there are a lot of farmers did pay. But we also see that a lot of 
farmers in this system, they are habited to it more, they see what they can do, 
what’s going in, what’s going out and … they don’t come out on a levy. They 
are more coming out on a saldo, we know.” (Oele, interview excerpt) 
 
As Dick Oele suggests, the avoidance of surplus levies has less to do with achieving a 
true mineral balance than with manipulating the system. Wyno Zwanenberg confirms this 
perception, 
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“Most of the people the last few years, they do pretty well; ‘ok I manage a 
little bit here, and I hassle a little bit there’ and …that’s why… most of the 
people didn’t have to pay any fee because they came out on zero …because 
everybody was working on it at their farm, not in trying to get as little 
minerals in the environment as it should, but just trying to beat the system...it 
became a kind of a national sport:  ‘how did you do this? How did you do 
that? And that’s became common practice because the taxes you have to pay 
are that big that it became profitable to do so. When you make yourself no 
money.” (Zwanenberg, interview excerpt) 
 
The farmers are assisted in this respect by the feed suppliers, who do the mineral 
accounting for many farmers and know all the loopholes, as Wyno Zwanenberg explains:  
 
“The feed industry – they know the tricks, they are the ones who know the 
tricks…I think 90 - 95% of the pig farmers let their feed company do the 
checking. Because in this system, you have to be very aware what your 
balance is… every three months we sit together, we make the balance, and 
they say ‘ok, it’s good, good, good’ and then, last time, ‘ok, you still have to 
get rid of 100 of cubic of meters from about - that should be the sample, the 
outcome - and then it will be in balance in the end of the year.’ That’s how 
we work.” (Zwanenberg, interview excerpt) 
 
Fraud also appears to have taken place, according to various interviewees60, and mostly 
this has involved the actual movements and disposal of manure relative to that on paper, 
prompted by the opportunity offered to the intensive livestock farmers, with the aid of 
arable farmers, to reduce their manure disposal costs,  
 
“There is a check if you transporting manure, each truck you transport in is 
a bill and there is the total amount of the manure, the N and P rate and the 
place from the producer and the place from the user, it is also on the same 
bill from each truck transport but you can make such a bill, you can make it 
if you have a crop farmer who wants to sign the bill but not want to get the 
manure, so he signs the bill but the manure is going to a place 5km away 
instead of 200km away, that’s possible.” (Heijmans, interview excerpt)   
 
“…So some farmers, for example, they were willing to accept contracts and 
not to accept manure, so they signed the contract as if they imported animal 
manure but they did not receive it but they showed, they delivered the paper 
to Bureau Heffingen…So the net result is that the grey manure is transported 
on paper but in reality it is just dumped on the land of the livestock farmer” 
(Oenema, interview excerpt) 
 
As Prof. Oenema explains, the generous loss standards on arable land allow arable 
farmers to decrease the amount of nutrients applied through artificial fertilisers without 
any repercussions on productivity. They could thus afford to make space in their minerals 
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balance for fictitious mineral inputs from livestock manure, for which they would receive 
a sum of money from the livestock farmer or intermediary.  
 
“…Because the levy-free surplus are too high, there was room for lowering 
the inputs, not losing any yield or quality but still they got money from the 
livestock farmers for signing a contract, and the livestock farmers they liked 
it because the contract of such an empty contract costs less than a contract 
where they have to pay for the transport.” (Oenema, interview excerpt) 
 
The possibility also exists for farmers to dispose of their manure without any 
documentation, although this will lead to the imposition of a MINAS levy; the minerals 
exported on paper would not be sufficient to balance those imported, resulting in a 
mineral surplus on the farm. According to Wyno Zwanenberg, the illegal disposal of 
manure was not the reason for which numerous ‘zero farms’ had levies imposed, since the 
volumes of manure exported were consistent with the number of pigs (Wyno 
Zwanenberg, interview). However, the monitoring of a farm’s slurry output by means of 
volume alone does not provide a reliable assessment, as Jacob Vaarkamp explained, 
 
“This is really a difficult thing because if you say you have to prove you 
moved all of your produced manure, then you have to prove how much 
manure you produce. And it’s really hard…for instance in pig 
farming…some systems, produce .9 cubic metres of manure per year, other 
systems 1.2, and if you have 2000 pigs times .3 in difference then you are 
talking about 600 cubic metres of manure. It’s just depending on how do you 
feed your pigs and one system is common but the other system is also 
common and it has to do with the amount of water the pigs get with the 
fodder and that’s why these calculations are really hard to prove”  
(Vaarkamp, interview excerpt) 
 
Thus, although it may indeed be argued that surplus levies have occurred because the 
farmer has polluted, and attempted to fraud the system, through the low-cost unlawful 
disposal of manure on neighbouring land without the required documentation, such a 
claim is not easy to prove. Firstly, the volumes exported do not represent an accurate 
indication, given the differences that exist between farm management systems. Secondly, 
various scientific studies corroborated the claims made that the uncertainties inherent in 
the mineral sampling and analysis techniques can indeed result in a surplus on paper, but 
not in practice.  
Thus, doubts invariably arose and the reliability of the policy instrument as an adequate 
measure of pollution was called into question. In fact, the target group appears to have 
exploited the proven uncertainty of the system:  
 
“…You can find your way with MINAS…because when you are creative and 
when you want to …experiment. Because when you know that there is so 
much between the analyses. Then you take your own measurements that your 
outcome is always - you can predict it… It suggested that it was a good, very 
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precise system, that it was very good for the environment, but everyone knew 
who worked with it, in practice, that there was so much you can fraud with it 
and you can fiddle with it” (Zwanenberg, interview excerpt) 
 
At the same time, the administrative body was hindered in its efforts to maintain the 
policy, since a strong opposing argument could not be presented when confronted by 
possible cases of fraud:  
 
“…Because they say it’s a wrong with the system, but it could also be that 
maybe he has moved manure without the proper administration and then we 
don’t count it…if people say ‘yeah I’ve got this balance but it doesn’t 
balance’ then you can say, ‘yeah ok, maybe the system isn’t alright’ or there 
has been fraud and we can’t speak that out.” (Vaarkamp, interview excerpt) 
 
Although resistance to the policy has been rife in the pig sector, it is not the only sector 
within the target group that resisted the policy through fraud and the exploitation of 
loopholes. Indeed, the occurrence of fraud within the pig sector has taken place with the 
assistance of the arable sector, as previously described. The arable sector can also fraud 
the system by illicitly applying more nutrients than declared, through the purchase of 
untraced fertilisers from neighbouring countries (Jacob Vaarkamp, interview): the 
movement of fertilisers is difficult to monitor across the EU borders and furthermore, 
such transactions are not traceable within The Netherlands. 
The EU cross-border freedom also makes fraud relatively easy for the poultry sector61. A 
large proportion of poultry manure is exported and it is practically impossible to check 
the true volume exported, since farmers receiving the poultry manure in say, Germany, 
are not under the jurisdiction of The Netherlands (Dick Oele, interview). The analysis 
result from the sampling of poultry manure is also easier to influence than that of other 
livestock slurry because the sample is not taken automatically.  
Despite the incentives offered by MINAS to farmers with land, these too have attempted 
to exploit whatever loopholes could be discovered within the system, as Dick Oele 
explains: 
 
“We have in our country…the geese coming in the winter to The Netherlands 
from North Sweden and…they are coming here to eat the grass on the land, 
and also the oat and the wheat, the winter wheat etc…So the arable farmers 
and the cattle farmers have to use more fertiliser to get a production on the 
level because all the geese had taken the dinner from the land. So we have 
now to compensate these farmers for the kilogram nitrogen, kilogram 
phosphate...So far it’s going, such a detail.” (Oele, interview excerpt) 
 
The lengths that the farmers will go to in order to avoid whatever ‘extra’ costs possible 
can be viewed in the context of the increase in environmental costs that the agricultural 
sector has experienced over the past decade. According to the LEI, “the costs associated 
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with environmental policy for the agricultural sector have risen from around 100 million 
euros to around 530 million euros” between 1990 and 2000 (LEI, 2003: 9).   
 
7.4 The Increase in Complexity and the Administrative Costs of MINAS 
 
The increasing complexity of the system, due to various changes and exemptions from the 
Ministry of Agriculture (Bart Crijns, personal communication, Wyno Zwanenberg, 
interview), in response to the farmers’ substantiated complaints, has no doubt increased 
the administrative workload. One such example is the review of backdated mineral 
returns in the pig sector, in response to the updated norms. Also, tackling the various 
refusals to pay is another time-consuming aspect of the administration of the policy, as 
Dick Oele explains,  
 
“They send a letter to this office and they said ‘we are not…it is not ok what 
you have done to me. Here that’s the reason, they get the arguments, and 
then we have to send a letter to him, how we’re going to react. And…this first 
we get this situation, and then we can go to court. It’s first a lower level of 
juridical discussion. And it’s very difficult to…answer all these farmers…yes 
most object, yes. And you have to do it very correctly so it takes a lot of time 
if you have to do that.” (Oele, interview excerpt)  
 
Over 11,000 MINAS-related objections and appeals were received by the Levies Office in 
2002, accounting for 96% of the total (Bureau Heffingen, 2002a: 35), and the number of 
farmers challenging the levies imposed, using both bureaucratic and legislative channels, 
is on the increase: 
 
“The situation now, they don’t want to pay it. That’s the situation now. I said 
it black and white…. Yes, most object… About 30 / 40%…and it’s going up, 
and it’s going up…. no, certainly they don’t pay anymore I think. That all this, 
the system it’s going down.” (Oele, interview excerpt) 
 
As the administrative body deals with an escalating quantity of complaints and 
procedures, the system appears to be unravelling amid mounting pressures due to an 
increasing workload, as hinted at by Wyno Zwanenberg, 
 
“There is a big problem within Bureau Heffingen because they have all kinds 
of processes going on, people who have sued them, people who have 
objections going on, and they are drowning in paper.” (Zwanenberg, 
interview excerpt) 
 
The above statement indicates that the administration of the policy is grinding to a halt as 
a consequence of the increasing bureaucratic burden resulting both from the complexity 
of the system and the litigation proceedings. An indication of this lies in the outstanding 
tax still to be collected: according to Statistics Netherlands (CBS, 2002), during 2000, 
farmers were required to pay nearly 50 million euros in levies and by March 7th 2002, 
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only 18% of this amount had been received. Unmet targets for 2002 also hint at the 
diminished productivity of the Levies Office. Out of a planned 191,000 MINAS tax 
returns, including returns from previous years, 83,000 were processed (Bureau Heffingen, 
2002a: 27), whilst out of a planned 123,000 MAO contracts, 50,000 were reviewed (ibid, 
2002a: 33).   
The number of personnel employed at the Levies Office has increased significantly since 
the implementation of MINAS in 1998, as illustrated in figure 9, ostensibly to cope with 
the increased workload involved in administering the manure policy. 
 
Figure 9 The number of staff employed at the Levies Bureau (Source: Dick Oele, personal 
communication). *Estimated figure 
 
The number of employees increased from approximately 100 in 1996, to a high of 678 in 
2001. The year 2001 corresponds to the date when MINAS became obligatory for all 
farms, thus entailing a significant increase in the number of mineral returns to be 
reviewed. Furthermore, part of the increase in personnel in 2000 and 2001 was in all 
likelihood due to preparations for the introduction of MAO in 2002. 
However, it is the administration of MINAS that constitutes the bulk of the workload for 
the Levies Office, as illustrated in figure 10, which shows the number of ‘product units’ 
allocated to the various instruments within the manure policy.  
The dominance of MINAS-related paperwork is understandable in view of the fact that 
this includes all the forms and documents associated with the policy, including all the 
transactions supporting the farm declarations. For example in 2002, out of a total of 
1,469,000 MINAS-related forms, farm tax returns accounted for only 83,439, whilst there 
were 1,061,598 registered manure transfer transactions and 147,173 overviews from feed 
suppliers (Bureau Heffingen, 2002a: 27).  
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Figure 10 Number of product units (forecasted) allocated by policy instrument (Data 
Source: Bureau Heffingen (2002a), Bureau Heffingen (2002b), Bureau Heffingen (2003)) 
 
The cost of maintaining the policy has increased hand-in-hand with the number of 
personnel. With the implementation of MINAS, the cost of administering the manure 
policy was forecast to increase from €12.9 million in 1996 to €24.2 million (Ecotec, 
2001). The administrative cost of the Levies Office alone was expected to be €12.7 
million. Although budgetary figures for the first years of MINAS are not available, the 
balance statement of the Levies Office for 2002 shows an expenditure of €52 million, 
which is four times the 1998 estimate. Administrative costs in 2002 were indeed expected 
to be higher than usual, due to the implementation of MAO, as €13.6 million was required 
to set up the associated land registry, and €16 million was necessary for the associated 
restructuring of the Levies Office (Brinkhorst and Pronk, 1999). However, the forecasted 
budgets of the Levies Office for 2003 and 2004 indicate persistently high costs of €48 
million and €36 million respectively, of which €28 million (in 2003) and €25 million (in 
2004) are for the administration of MINAS alone.  
The administrative costs of MINAS equate to between 60% and 70% of the current 
overall costs, and are double the cost of the whole manure policy in 1998. Whilst it is true 
that at the time only the intensive livestock farms had to submit a MINAS return, whereas 
in the last years MINAS has became obligatory for practically all farms, it certainly 
appears that MINAS has proven to be more costly than anticipated. This conclusion is 
supported by the latest evaluation report of the manure policy (RIVM, 2004), which 
admits, “the system proved to be costly for the government” (ibid, 2004:11). The OECD 
also considers the Dutch manure policy to be both intrusive and costly to administer 
(OECD, 2003a).  
In this context, it is worthwhile to note that during the 1990’s, the Dutch government set 
aside €320 million for the restructuring of the intensive livestock sector, a large part of 
which was utilised in purchasing manure production rights and for the farm closure 
scheme, as well as €272 million for supplementary nitrogen policy in the dairy sector 
during 2000-2010 (Brinkhorst and Pronk, 1999). Whilst the intention to address the 
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environmental problems that have ensued from agriculture is apparent in the funds that 
have been allocated to this end, the running costs of the manure policy appear to have 
become too high, so that a reduction of these costs is now in order, especially when the 
current economic recession is taken into account. This is apparent in the downsizing of 
the Levies Office in 2004 (figure 9) and the budgetary cut of 25% from 2003 to 2004.  
Whilst it is debatable whether the Levies Office can continue to administer MINAS in the 
face of decreasing human resources, it is possible that the workload is also expected to 
decrease to some extent. One reason is that the correction of the archived returns for the 
pig sector was almost complete in December 2003 (Dick Oele, interview), the revision of 
which certainly increased the workload during 2002 and 2003. Another explanation may 
lie in the expectation that significantly more intensive livestock farmers are expected to 
make use of the fixed estimates for MINAS, due to the revision of the norms to the 
farmers’ advantage in 2003 (Mark Heijmans, Wyno Zwanenberg, interview), entailing a 
decrease in the amount and detail of paperwork that needs to be processed by the Levies 
Office. This development also entails a reduction in the administrative and compliance 
costs of the target group.  
The influence of the government dominated by the CDA and the VVD that came into 
power in 2003 can be used to explain these more recent policy developments. The 
ascendancy of these political parties represents a drift towards conservatism and rightist 
views within The Netherlands (Pennings and Keman, 2002). Since 2002, the number of 
staff within the levies bureau has been reduced from a high of 600 in 2001 to 
approximately 400 in 2004. This mirrors the role of the government as perceived by the 
two dominant right-wing parties, characterised by a reduction in bureaucracy and a 
general retreat of government in favour of a market orientation. This is substantiated by 
Wyno Zwanenberg,   
 
“The government is trying now to get rid of a lot of legislation and to say to 
the business, the pig business but also other kinds of businesses, you can do a 
lot of the stuff we are doing now, you can do that yourself. You can it a lot the 
better.”  (Zwanenberg, interview excerpt) 
 
Furthermore, the traditional strong links between the CDA and the agricultural sector 
have already been discussed so that the cohesion within the policy network might be 
expected to have been strengthened since the formation of the new government. Also, 
external pressures in the form of the current economic recession within The Netherlands 
further influences the developments and in general a shift in emphasis from 
environmental concerns to economic objectives can be inferred. According to Pennings 
and Keman (2002), 1998 was an election year in a period of economic prosperity in 
which parties could easily promise to spend more on social goals, such as manure 
management policy, in contrast to 2002 when economic prospects were far less 
optimistic. This is supported by the following quote, 
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“We have now a situation here that we have a conservative parliament at this 
moment, and they will put it…just black and white, they want to get rid of all 
the manure regulations. Costing too much, environment is not important.”  
(Oele, interview excerpt) 
 
The cutbacks witnessed within the Levies Office can then be explained in terms of a 
consequence of these social and political developments. Indeed, a stated objective of the 
current government is a reduction in the administrative costs of manure management 
policy by 40% (Personal communication, Oenema, Vaarkamp, Oele, Zwanenberg, 2003). 
Considering the traditional links between the CDA and the agricultural sector, it seems 
logical that an incentive to decrease the regulatory burden upon the agricultural sector 
deriving from environmental policy would exist, as it is from this sector that the party 
draws significant electoral support. 
 
7.4.1 Do Economic Instruments Entail Lower Administrative Costs? 
 
The MINAS system appears to have involved high administrative costs. This is in 
contrast to what is expected according to the theoretical advantages of economic 
instruments and specifically environmental taxes.  
According to Daugbjerg (2000: 85), when compared to regulations “the implementation 
of green taxes involves lower administrative costs”. This is because regulations can be 
difficult to enforce and costly to administer, as they require extensive monitoring 
programmes to ensure industry compliance (Daugbjerg, 1997). However, it is slightly 
misleading to suggest that all environmental taxes will result in relatively low 
administrative costs as suggested by Daugbjerg. Environmental taxes encompass a broad 
spectrum of diverse instruments, which vary in their complexity. For example a tax, 
which is imposed on fertilisers, can be expected to entail very low administrative costs; as 
such a policy only requires implementation and control at the level of wholesale fertiliser 
suppliers. To support the assertion that the administrative costs of taxes can vary, 
Christensen and Hansen (2000) report that a tax on all nitrogen inputs (feed and fertiliser) 
is easier to implement than a comprehensive nitrogen loss tax, such as MINAS, and 
therefore they suggest that the administrative costs of taxing nitrogen loss may be 
substantially higher than the administrative costs of taxing nitrogen fertiliser inputs.  
As previously discussed, administrative costs can escalate as a result of enforcement costs 
arising in cases of non-compliance, which necessitate the use of resources to resolve 
disputes. A consensus over policy objectives within the relevant policy network can help 
to minimise such enforcement problems, as such a situation enables the formulation of 
policies based on efficiency, expertise and professional rationality” (Visser and 
Hemerijck, 1997:74). Conversely, enforcement problems can be expected to be more 
frequent when taxes are introduced against the wishes of certain network actors. 
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This has certainly been the case with MINAS, which was implemented against the 
farmers’ wishes, and which the intensive livestock sector in particular considered to target 
them unfairly by imposing substantial costs without providing any flexibility.   
MINAS is in itself a complicated system, and relies on extensive registering, scanning 
and checking of the mineral return forms, and therefore it is no surprise that it is 
expensive. From the outset, the Dutch government expected the policy to be costly to 
administer. However, the complexity goes hand-in-hand with the precision that can be 
achieved,  
 
“It’s always the case between on the one hand precision and on the other 
hand efficiency, the cost of implementing a method. If you have such a highly 
intensive agriculture as The Netherlands has, with basically a lot of potential 
environmental effects that you want to address, you need to have a very 
refined system, but if you want to have such a system you have to pay for it”  
(Oenema, interview excerpt) 
 
MINAS seeks to address a complex environmental problem, and it is not a foregone 
conclusion that utilising a system of norms, for example, would be simpler and less costly 
to administer. The crux of the matter lies in how efficient the system should be, from the 
precision and also enforcement point of view, 
 
“If you have just one norm for pig manure, your variance will be about 60% 
or something like that, so that’s not manageable. So you will have to split it 
up to make this variance smaller…It’s complicated in checking…you can 
have 160 different kinds of pig manure …how are you going to check that 
they use the right code…It’s really hard to check it afterwards”  (Vaarkamp, 
interview excerpt) 
 
However, the administrative costs that have been incurred under MINAS represent a 
much higher level than anticipated in forecasts. This can be attributed to the increasing 
complexity of the system, the occurrences of fraud, the litigation procedures filed against 
the government, all of which have contributed to the administrative burden of the policy.  
Therefore, it is not possible to say that all environmental taxes involve less administrative 
costs compared with regulatory measures, although in general they appear to compare 
favourably with other policy tools (EEA, 1996). The eventual expense of a proposed tax 
will depend on its complexity of design and the extent of enforcement problems that 
occur during implementation. Thus, the relative administrative cost of taxes vis-à-vis 
regulations can only be determined on a case-by-case basis.  
 
7.5 The Current Operational Status of MINAS 
 
It is considered that all the problems discussed above have contributed in some way to the 
erosion of MINAS. A number of statements have been selected to illustrate the current 
operational status of MINAS. These are presented in table 12 overleaf. 
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The statements present a range of corresponding viewpoints concerning the current 
operational status of MINAS. These are obtained from various stakeholders within the 
policy field including the administrative organisation, the target group and the scientific 
community. The fact that agreement exists between these interviewees further enhances 
the validity of the claim, as each represents different and not necessarily convergent 
interests. The statements present an unambiguous picture of a seriously eroded policy. 
 
Table 12 The Current Operational Status of MINAS  
 
Although it is debateable whether MINAS would have been replaced by a completely 
different policy or merely a simplified version, had the ruling of the European Court of 
Justice been different, the fact remains that MINAS could not be maintained in its current 
form. 
The final chapter, the conclusion, will provide a flowing dialogue that explains how the 
problems that have been discussed interlink and the manner in which they contributed to 
the erosion of MINAS and the current status of the policy.  
Interviewee Comments 
Oene Oenema There are many people that are fed up with MINAS…the intensive livestock 
farmers and also people at the Ministry of Agriculture especially from the 
Legal department, yes the Bureau Heffingen but also from…the legal affairs, 
juridical affairs…Yes, so it’s not maintained anymore and then you get erosion 
The other very important thing why MINAS is going to be dead is that, even if 
the Commission said ok, it’s that the system is becoming more and more 
complex 
We are now in the situation that the whole system is about dead. Yeah…it’s not 
only by the verdict, the Court of Justice, but also to implement such a system, 
and to keep it in the air, is a very difficult one. It’s a very difficult one. It’s too 
complicated…there’s too many checking, there are too many…variabilities in 
the system, too many points to criticise the whole system 
Dick Oele 
It’s now over. It’s now finished, I think. It is too difficult this system… now 
more farmers are against it, then you can stop 
Problem with MINAS was that at a point nobody accept it anymore; everybody 
was working with his own rules and in the end it was ok and everyone did their 
thing to Assen (Levies Office) and on paper it was alright; everybody knew 
what happened in the practice, even on governmental level 
So there is a big problem within Bureau Heffingen because they have all kinds 
of...processes going on, people who have sued them, people who have objects 
(objections) going on…and they are drowning in paper. 
Wyno Zwanenberg 
Most of the people didn’t have to pay any fee because they came out on 
zero…because everybody was working on it at their farm, not in trying to get 
as little minerals in the environmental as it should, but just trying to beat the 
system.... it became a kind of a national sport…And that became common 
practice because the taxes you have to pay are that big that it became 
profitable to do so. When you make yourself no money 
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8.  Conclusion 
 
 
The current operational status of MINAS can be attributed to the problems discussed in 
the previous chapters. This conclusion draws together the problems that occurred during 
the various stages of the policy-making process and presents a flowing dialogue, which 
describes the chain of events contributing to the erosion of MINAS starting at the 
conception stage and continuing through to the present. The dialogue highlights the key 
developments that contributed to the erosion of MINAS and explains the causal links that 
are apparent between some of the identified issues.  
As discussed in the previous chapter, the roots of the problems that materialised during 
the implementation phase of MINAS can be traced back to the conceptualisation stage of 
the policy-making process. Thus, it becomes apparent that the ‘seeds’ of erosion were 
sown at a very early stage in the development of MINAS with the root of later problems 
lying in the formulation phase of the policy.  
Opposition to MINAS was apparent from the outset. This is in part attributable to the 
changing socio-economic and political climate in The Netherlands during the 1990’s. 
Environmental issues had been growing in importance within Dutch society and the 
coalition government of 1994 was determined to address the manure surplus problem, 
partly due to this shift in popular opinion but also due to the requirements of the Nitrate 
Directive and because of the enormous costs associated with nutrient pollution, such as 
cleaning drinking water. When taken together these considerations began to outweigh the 
contribution made to the economy by the intensive livestock sector. Furthermore, the 
1990’s marked a period of economic prosperity within The Netherlands, which doubtless 
also provided the opportunity to attend to the manure problem. The ascendancy of 
environmental considerations meant that what had been the sole objective of the 
productivist expansion of the agricultural sector was no longer acceptable. These 
changing priorities resulted in the government introducing MINAS, a stringent policy 
measure. The consequence of these developments was the splitting of the agricultural 
policy community, which involved the entrance of new members, representing 
environmental interests, and a conflictual relationship emerging between the traditionally 
closely linked Ministry of Agriculture and the farmers lobby with policy formulation 
becoming less dependent on the support of the farmers’ unions. The image of the 
intensive pig sector in the eyes of the public and the government reached an all time low, 
engendering an atmosphere of distrust. The sector felt unfairly treated by policy 
measures, such as the generic reduction in the pig quota. Therefore, despite being 
recognised for their consultative approach to policy-making, it appears that this was 
lacking in the case of MINAS. A policy formulated within such a milieu, without the 
input of important stakeholders from the target group and with relations between the 
network members being characterised by suspicion, runs the risk of alienating those 
stakeholders. Conversely, the inclusion of target actors in the policy-making process 
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maximises both acceptance and satisfaction and minimises compliance problems. 
Therefore, perhaps more should have been done to overcome the antagonistic 
relationships that developed. 
The whole manure issue was so controversial that it seems that compliance problems 
were inevitable. After decades of support for the pig sector from the government, during 
which time the environmental consequences of continued expansion were ignored, the 
sector had grown to such an unsustainable level that a serious attempt to reduce the 
environmental impact of pig farming was bound to involve a cut-back in production with 
an obvious economic effect on the sector and the individual farmer.  
The initial discontent with MINAS was heightened by various circumstances and 
developments. It appears that inadequate research was undertaken into the consequences 
of the uncertainties inherent in the MINAS system during the adaptation of mineral 
accounting, which was intended for use on dairy farms, to an instrument encompassing all 
agricultural sectors. Apparently an assumption was made that the various uncertainties 
involved in measuring the nutrient content of the inputs and outputs on the farm would 
even out over time. However, this was not the case. This oversight represents an 
unfortunate flaw on the behalf of the researchers and policy makers. The insufficient 
research is considered to be a significant contributing factor to the later erosion of the 
policy during the implementation phase. The opportunity for adapting the instrument in 
some way to increase the accuracy of the system or implementing a different instrument 
altogether was missed. The failure to identify the significance of the inaccuracies meant 
that the policy was implemented in its current form with the inherent uncertainties and 
thus unjustified levies for a percentage of mainly pig farmers were unavoidable. 
However, the significance of the uncertainties was not realised at first because producers 
had taken the opportunity to build up a positive account in MINAS, a saldo, but this 
became exhausted for most farmers after the first two years of operation and so it was not 
until approximately 2000 that unjustified levies began to materialise, which further 
undermined the legitimacy of the policy.  
The Dutch government was powerless to avert the next development. The EU demanded 
that the levies under MINAS be increased substantially, due to the opinion that the initial 
levels did not provide an economic incentive for farmers to reduce their nutrient use. 
Furthermore, the year by which the final levy-free surplus was to come into force was 
brought forward to 2003 instead of 2008. This policy change had the effect of magnifying 
the consequences of the uncertainties considerably with some farmers now receiving very 
large unjustified levies. It is considered that this development represents a key turning 
point in the operation of MINAS and can be identified as a main reason for the 
compliance problems that occurred, as it increased the sense of injustice felt by those 
receiving large unjustified levies, providing an economic incentive for farmers to resist 
the system, which was manifested by fraud, the contesting of MINAS returns and the 
exploitation of every possible loophole in the system.  
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During the course of the 1990’s, the pig sector was subjected to a number of external 
pressures, which had the effect of weakening the economic position of pig farmers. These 
included animal welfare requirements (imposing costs on pig farmers, which were not 
transferred to the price farmers received for their products), the outbreak of classical 
swine fever, the government-imposed generic reduction in pig numbers and generally 
unfavourable market conditions, which resulted in a series of poor financial results. All 
these external pressures had the effect of making the sector susceptible to any increase in 
costs, such as those imposed by MINAS.  
It appears that representatives of the pig sector held a relatively weak position within the 
policy network whilst the LTO, the main farmer’s union, had a membership that was 
dominated by dairy farmers. The effect of this was a failure to influence policy outcomes 
to the benefit of pig farmers. This provided the motivation for the formation of the radical 
pig farmer’s union the NVV in 1994, essentially to present an organised front to fight for 
the interests of the sector. The NVV, in contrast to the consultative style of policy-making 
generally attributed to The Netherlands, was not averse to adopting confrontational 
methods to secure the best possible outcome for its members. Therefore, when hundreds 
of zero farms received large levies, once the levy rates had been increased by order of the 
European Commission, the NVV commissioned the Animal Science Group at 
Wageningen University Research Centre to conduct a series of studies into the suspected 
causes. The results of these studies, which confirmed the uncertainties and the possibility 
of unfair levies, were used by the NVV as the basis for litigation proceedings against the 
Dutch government, disputing the outcome of mineral return forms and the resultant levies 
received by a select number of pig farmers. This strategy proved to be a success for the 
NVV and the Levies Office was forced to deal with the increasing complaints and 
refusals to pay rather than the processing of returns.  
A further study drew attention to the inaccuracy of the standard figures used to determine 
the mineral content of pigs, which resulted in the Levies Office being required to 
backdate all the MINAS returns for pig farmers since the introduction of the policy in 
1998, which had an obvious effect on the bureaucratic burden of the system, and granted 
the farmers a credit, which in practice means that pig farmers do not have to dispose of so 
much manure in the near future. According to MINAS, this grey manure does not exist 
and therefore there are no controls in place for its disposal. The farmer is free to dispose 
of it as he sees fit, which will probably result in over application and localised soil 
saturation. Besides the increase in the bureaucratic burden, these outcomes are considered 
to have had a considerable delegitimising effect on MINAS. How could such a system 
that had been exposed as being flawed and unfair continue to be taken seriously by the 
target group? Furthermore, the ongoing court proceedings and the increased bureaucratic 
burden must have demoralised bureaucrats involved with MINAS. 
During the course of implementation the administrative cost of MINAS increased as a 
direct result of widespread fraud, the exploitation of loopholes in the system, and the 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
 117
addition of the supplementary MAO policy in accordance with the demands of the 
European Commission. 
Recent changes in the socio-economic and political climate have had an influence on the 
way the MINAS policy is perceived by sections of the public but particularly the current 
government, dominated by the Christian Democratic Appeal party. These shifting 
perceptions have been transferred into policy adjustments, which have affected the 
operation of MINAS. The CDA party has traditional ties to the agricultural sector and 
thus it can be expected that the cohesion that existed between the Ministry of Agriculture 
and the farmer’s lobby has been restored to some degree, implying a shift in importance 
towards economic as opposed to environmental goals, which may result in a reduction in 
the stringency of environmental requirements. Such a development seems likely 
considering the CDA party draws political support from farmers and can thus be expected 
to look after their interests. Apparently an increase in importance of social issues other 
than environmental pollution, such as immigration policy, amongst the public and the 
current government has resulted in the reallocation of the national budget including the 
introduction of a 40% cutback in the cost of manure policy. A further impetus for such 
shifting priorities can be attributed to the current recession within The Netherlands, which 
has had the effect of magnifying the costs of manure policy, of which MINAS is the most 
expensive instrument, thus making the policy more problematic and providing a further 
rationale for budgetary cuts, ostensibly by reducing the controls in place.  
A reduction in the controls in place under MINAS represents an attempt to simplify the 
policy and to this end a reduction in checking procedures, for example, has been 
implemented. Therefore, it becomes apparent that a new political balance has been struck 
between the economic costs and the environmental effectiveness of the policy. Whilst the 
policy may involve reduced costs, the lessening of the controls in place will have a 
negative environmental effect as, for example, fraud will become an easier option.  
Fundamentally, such developments represent a reversal of the two processes suggested by 
Daugbjerg that make the introduction of an environmental tax more likely. Therefore, 
whilst the weakening of the cohesion within the policy network and a decrease in the 
parliamentary support for a group of polluters due to an increase in environmental 
concerns appears to make the introduction of an environmental tax more likely, the 
opposite developments appear to have taken place within The Netherlands within recent 
years, which can be used to explain the budgetary cuts to manure policy and MINAS.    
In general MINAS met with so much opposition from within the pig sector because it 
adversely affected the economic standing of producers. The MINAS levies were 
prohibitive, as were the manure transport costs that would be incurred in order to avoid 
the levies. Thus, there was a high economic incentive to fraud the system. Conversely, 
with regards to the other sectors, the system was not widely challenged because in general 
it did not impose such a high economic cost. Within the dairy sector win-win situations 
were realised as many farmers could achieve the levy-free surplus by increasing their 
nutrient use efficiency, thereby saving money whilst reducing their environmental impact. 
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Poultry farmers had the possibility of influencing the manure sample and the sector had 
built up an export market for poultry manure, providing an avenue for the profitable 
disposal of manure, which also had the advantage of being untraceable. The levy-free 
surplus, as far as arable farmers were concerned, was not low enough to necessitate any 
on-farm adaptations and the sector benefited from the manure transfer market, receiving 
payment for accepting surplus manure from intensive producers.   
This highlights the importance of seeking win-win situations with regards to 
environmental policy. MINAS worked well for the dairy sector precisely because it 
enabled farmers to save money through increasing nutrient use efficiency, which also had 
an environmentally beneficial effect. On the other hand, imposing costs on producers that 
decrease profits in order to realise environmental goals is not a popular policy measure 
and such a strategy can be expected to be met with resistance from the target group.  
Another contributing factor to the resistance originating from the pig sector derived from 
the fact that, despite being an incentive based economic instrument the purpose of which 
was to change the polluting behaviour of farmers, MINAS in fact provided no incentive 
for pig farmers to increase nutrient use efficiency or reduce their nutrient inputs. Indeed, 
the system actually encouraged the use of feed with a high nutrient content. Other options 
to increase nutrient use efficiency were limited and expensive, such as switching to multi-
stage feeding. Additionally MINAS entailed high transport costs. Therefore, as far as pig 
farmers were concerned, the policy was an expensive administrative burden, which did 
not even produce any positive environmental results, all of which further undermined the 
legitimacy of the policy.   
By way of a summary of the various problems encountered, including the external 
pressures that served to heighten their significance, figure 11 provides a schematic 
representation of the identified problems and external pressures and illustrates how they 
have contributed to the erosion of MINAS, ostensibly by increasing the complexity, 
administrative burden and hence the costs of the policy. A key to the figure is provided 
below 
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Figure 11. Schematic representation of external pressures, identified problems and consequences 
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Clearly there is no single reason why the MINAS policy became so seriously eroded. The 
current operational state of the policy can, in part, be attributed to socio-economic and 
political changes that occurred within The Netherlands, which by their very nature were 
beyond the control of government bureaucrats. Besides these general developments 
within Dutch society, there exist further reasons for the problems that were experienced 
with MINAS. Policy makers were incapable of preventing developments, such as the 
increase in the stringency of MINAS as directed by the European Commission, whilst 
others could have been avoided.  
Should other governments seriously consider introducing a system like MINAS? As long 
as the Nitrate Directive remains the current legislation controlling nutrient pollution, then 
there doesn’t seem to be much leeway for a system based on mineral loss. Has this study 
been a post mortem? Certainly, MINAS will be replaced in The Netherlands but perhaps 
it will be reincarnated elsewhere. 
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Appendix A:  A Qualitative Assessment of MINAS 
 
 
Introduction  
 
There follows a presentation of environmental reporting data to provide an indication of 
the environmental effectiveness of MINAS. The section also draws together the personal 
opinions of the interviewees who have been involved with MINAS in different capacities 
in order to give an overall impression of the policy, highlighting the various strengths and 
weaknesses of the instrument. This represents the qualitative assessment, which is in 
tabulated form. Of course, the opinions presented necessarily involve a clash of 
sometimes-contradictory socially constructed frames of reference and evaluation 
standards, which are inherent in personal viewpoints. For example, the opinions of Wyno 
Zwanenberg, a pig farmer and the vice chairman of the radical pig farmer’s union, is 
perhaps likely to focus on the ineffectiveness of the policy regarding the pig sector 
resulting in a somewhat negative assessment of MINAS. Conversely, Rudy Uwland, as a 
representative of the Ministry of Environment, may be inclined to focus more on the 
environmental achievements of the policy, which might yield a more positive outlook. 
This should be borne in mind when reading the opinions given. 
 
Although MINAS is now set to be replaced by a system of use standards, both the 
Ministry of Agriculture and the Ministry of Environment concur that this change in the 
policy is solely due to the ruling of the European Court of Justice, and had the ruling been 
favourable, MINAS would have been retained, although in a simplified form: 
 
“…Because of the conviction of the European court… we will introduce a 
new system in 2006 and then we try to really to reduce the costs62 for the 
farmers”… “if there wasn’t this conviction, we shouldn’t remove it.” (Jacob 
Vaarkamp, LNV) 
 
“If the Court ruling would have had a positive outcome for the MINAS 
system, we would have continued MINAS. However, there are a lot of 
discussions on the administrative burden of MINAS in the agricultural sector, 
so MINAS had to be streamlined.” (Rudy Uwland, 9th March 2004, VROM) 
 
This implies that despite the problems that occurred, and the subsequent consequences for 
the administrative efficiency of the system, promising results were obtained with the 
policy. It was considered useful to present the environmental results achieved under 
MINAS by way of a counter-balance to the main focus on the problems experienced with 
the policy. Thus the environmental achievements of MINAS can be assessed against the 
high administrative costs and other problems that have occurred. 
                                                 
62
 Administrative costs 
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The Environmental Results 
 
The RIVM report, which evaluates the Dutch manure policy for the period 1998-2003 
admits that “the national and European environmental objectives for nitrate in 
groundwater and nitrogen and phosphorus in surface water are not within reach” but 
concludes that MINAS was successful in that it was the “major reason for the nitrogen 
concentrations to go down substantially” (RIVM, 2004:11).   
The environmental targets for N and P (as P2O5) defined in the Dutch government’s 3rd 
National Environmental Policy Plan (VROM, 1998 in MANMF, 2001) are shown below 
in figure 12. The target of 50 mg nitrates / litre of groundwater is also the underlying goal 
of the EU’s Nitrate Directive, for which MINAS was the Dutch government’s policy tool 
of choice. It was initially expected that the target of 50 mg nitrates / litre would be 
achieved with the final loss standards of 2003 (MANMF, 2001). However, further 
reductions in the nitrogen surpluses, by “several tens of kg/ha” on soils susceptible to 
leaching, are now considered necessary if this target is to be met (RIVM, 2004). 
Figure 12 Environmental Targets for Phosphate and Nitrogen, as outlined in 3rd NEPP63 
(Data source: VROM 1998 in MANMF, 2001) 
 
In order to assess the environmental effectiveness of MINAS, the following trends will be 
presented and compared to the set targets64: 
 
• Trend of N and P Nutrient Surpluses from Agriculture 
• Trend of N in upper groundwater 
 
                                                 
63
 The targets defined have been influenced by various agreements and EU legislation, including the North 
Sea targets, the OSPAR convention, the Nitrate Directive (EU, 1991), and the Water Framework Directive 
(EU, 2000). 
64
 The trend of N and P in surface waters is not included because it was thought to be impossible to extricate 
the effect of MINAS: surface waters are prone to pollution from diverse sources, including industry and air 
deposition, and the water quality is moreover dependent on that of inflowing rivers (such as the Rhine). 
North Sea Emission reduction targets 
N: 50% (compared to 1985) 
P2O5 : 50% (compared to 1985) 
Groundwater  
N: 50 mg nitrate /l (norm); 25 mg nitrate /l (target) 
P2O5 : 0.15 mg P / l 
Surface water 
N: 2.2 mg N / l (standing water, summer average) 
P2O5: 0.15 mg P / l (all waters, year average) 
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Since MINAS forms part of a policy package, the direct effects of the instrument are 
difficult to extricate from the influence of other supporting policy measures. In particular, 
the government’s buy-out scheme in 2000 and 2001 reduced the manure surplus 
significantly, as over 5000 farms applied, which is equivalent to a manure production of 
20 million kg phosphate (GAIN, 2002). Pig stocks alone declined from 13 million in 1999 
to 11.5 million in 2002 (CBS StatLine65). The resulting decrease in manure production 
will in itself decrease the likelihood of over-application of manure and the subsequent 
leaching of N and P to surface and groundwater. 
 
Trend in Nutrient Surpluses from Agriculture 
 
MINAS specifically targets nutrient surpluses at farm level, as the main source of nutrient 
pollution to surface and ground waters. According to the latest official assessment of the 
manure policy, the loss standards for N and P, and hence the policy goals of MINAS, 
have been achieved (RIVM, 2004). 
Table 13 shows the N and P balance sheet for agricultural land and grassland in kg /ha, on 
a national basis. This is followed by the MINAS loss standards for 2001 and 2003 in table 
14 for comparison. The figures show that the nutrient surpluses have been reduced 
significantly on a national level since 1995:  by 40% for N and by 45% for P. However, a 
comparison with the 2003 standard indicates that whilst it is possible that the standard 
may indeed have been achieved for N, it is certainly not the case for P, even if one 
compares the figures to the loss standards of the original timeframe. 
 
Nutrient Balance Year 
kg N / ha 1995 2000 2001 2002* 
Supply66 472 394 380 367 
Manure 252 205 209 198 
Fertilizer 201 169 151 149 
Other 19 20 20 19 
Withdrawal 228 212 207 220 
Surplus 244 182 172 147 
kg P2O5 / ha 1995 2000 2001 2002* 
Supply 140 125 119 114 
Manure 101 87 88 83 
Fertilizer 32 32 27 27 
Other 7 6 5 5 
Withdrawal 64 68 65 72 
Surplus 76 57 54 42 
Table 13 N and P nutrient balance sheet for cultivated land and grassland (Source: CBS in 
RIVM, 200367) (*2002 estimated)  
                                                 
65
 http://statline.cbs.nl/StatWeb/Start.asp?lp=Search/Search&LA=EN&DM=SLEN  
66
 Excludes deposition on cultivated and grassland and ammonia emissions from manure and fertiliser. 
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P2O5 loss standard N loss standard 
Arable Grass Year Arable Grass Clay/ 
Peat 
Dry 
sands Other Clay/Peat/Other Dry sands 
2001 35 35 150 125 125 250 250 
2002 30 25 150 100 110 220 190 
2003 20 20 100 60 100 180 140 
2003* 30 110 220 
* MINAS loss standards in 2003with original policy timeframe 
Table 14  MINAS final loss standards for 2001- 2003 (Data Source: RIVM, 2002) 
 
This is also the case if one considers the rate of application of manure. Manure alone 
accounts for approximately 55% of N and 75% of P2O5 applied to the land on a national 
basis and constitutes the chief source of the nutrient surplus in The Netherlands. Figure 13 
shows the amount of manure that was applied in 2001, compared to the ‘legal application 
potential’, which is equivalent to the MINAS loss standards plus the nutrient removal due 
to crop uptake68. On a national level, 80% of the ‘legal application potential’ for 
phosphate and 49% of that for N was made use of in 2001 (RIVM, 2003). However, as 
can be seen in the figure, it is apparent that the application limits were exceeded on a 
regional level.  
Figure 13 Use of Animal Manure in 2001 (Source: CBS, Bureau Heffingen in RIVM, 2003) 
                                                                                                                                                  
67
 http://www.rivm.nl/milieuennatuurcompendium/nl/i-nl-0093-04.html  
68
 E.g. In 2001,  P on arable land = 35 (loss standard) + 65 (crop uptake) = 100 kg/ha; N = on grassland 
(sandy soils)  = 250 +280 = 530 kg / ha (crop uptake figures taken from RIVM, 2003) 
Use of P and N from Animal Manure 2001 
Nitrogen Phosphate 
Excessive Application Level of Use 
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Whilst some areas were ‘under-used’, relative to the legal application potential, other 
areas had an over-application of manure. The level of use was similar in 2002, when 78% 
of the application space for phosphate and 48% of that for nitrogen was used for the 
application of manure.  
The legal application potential was not exceeded in the North and West provinces, where 
arable and dairy farms are concentrated, and this is likely to hold true even when taking 
into account the nutrients contribution of other organic and chemical fertilisers, given that 
the level of use (in terms of manure application) was less than 60% for N. Conversely, the 
phosphate limit was exceeded in three of the South and East provinces, and the N 
standard was used to the limit in the eastern part of one of these, without taking into 
consideration the contribution from chemical and organic fertilisers. The province in 
question was that of Noord Brabant, where intensive livestock pig and poultry farms are 
concentrated, and manure application here exceeded the maximum allowed (or rather, 
untaxed) amount by about 10% overall (ibid, 2003). This is significant in view of the fact 
that over 50% of the agricultural land in the eastern part of Noord Brabant is 
phosphorous-saturated (RIVM, 2002).  
 
Although the nutrient surplus have indeed decreased with the implementation of MINAS, 
the uncertainties involved with the analysis of manure, as well as the occurrence of fraud 
that has been described69, may imply that the nutrient surplus, as well as the nutrient 
application rates, are higher in reality than the reported figures indicate.  
 
Trend in Groundwater 
 
The RIVM assessment also admits that the underlying environmental goal the manure 
policy, that of achieving a balance between the nutrients applied to the land and those 
taken up by crops, was not achieved, due to “a combination of too high loss standards, 
unrealistic values for crop removal and gaseous losses, and omission of some mineral 
inputs” (RIVM, 2004: 11). In this context it is important to evaluate the effect of the 
policy on the underlying environmental goal, namely the N and P concentration in 
groundwater.   
In general, trends in groundwater quality must be interpreted with caution since the water 
quality at low levels is likely to deteriorate before it improves, due to the length of time 
required for the leaching of contaminants to deeper groundwater (5m depth or more). 
However, in The Netherlands, 90% of groundwater is less than 4m below the surface 
level (EEA, 1999), so that the current upper groundwater quality can provide an 
appropriate indication of environmental effectiveness.  
                                                 
69
 In Disussion: 7.3.5  Loopholes and Fraud in the system 
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Figure 14 shows the trend of nitrates in upper groundwater under the agricultural holdings 
in sandy areas, clay areas, and peat lands70. The differences in the nitrate concentrations 
between the areas can primarily be accounted for by differences in denitrification capacity 
of the various soil types (RIVM, 2002). Since nitrate concentrations can fluctuate widely 
from year to year due to differences in precipitation (RIVM, 2002), a second trend, 
corrected for weather conditions, is shown for groundwater under sandy areas and 
peatlands. 
As can be seen, the mean nitrate concentration in groundwater under sandy soils is 90 
mg/l, which is still well above the norm of 50 mg/l. However, a steady decrease in nitrate 
concentrations since 1997, at which time the concentration was in the region of 120 mg/l, 
has been achieved. A decrease in nitrates can also be observed for groundwater under clay 
soils, with the mean dropping from ~70 mg/l in 1997 to below the norm by 2001.  
Figure 14 Nitrate concentration in upper groundwater under agricultural holdings (Source: 
Fraters et al,2004  in RIVM, 2004: 90) 
 
Willems et al (2002) do not attribute this positive trend in the groundwater quality 
specifically to MINAS, asserting that this trend began in 1995 (mainly at dairy farms) 
whereas MINAS only became “fully effective for all farms” in 2001 (ibid, 2002). 
However, it is worthwhile to note that three quarters of all dairy farms were subject to 
MINAS on implementation (OECD, 2003a) and research into improved management 
techniques started in the early 1990’s, with the establishment of the Experimental Dairy 
Farm ‘De Marke’ in 1991, whose aim was to realise the objectives formulated in the 
                                                 
70
 Measurements are taken in the top metre of the groundwater or drainage water at a large number of 
agricultural holdings (RIVM, 2002). 
Nitrate concentration in upper groundwater under agricultural holdings 
Sandy areas 
Clay areas 
Peatlands 
Sandy areas 
Clay areas 
Trend corrected for weather 
conditions 
Trend  
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National Environmental Policy Plan (Henkens and van Keulen, 2001). Nutrient balance 
sheets were in use on a voluntary basis in the dairy sector, which was thus more 
accustomed to them, and it can be expected that when it was decided to use these balance 
sheets as a policy instrument during the third stage of the manure policy, there was an 
incentive for this sector in particular to experiment and improve management techniques 
prior to the obligatory implementation of the instrument, combined with levies. The first 
announcement of the mineral-account system using levies was made in 1993, following 
an agreement between the Ministries of Agriculture and the Environment and the 
Landbouwschap. The definitive policy proposal for 1998, including the waste standards 
and surplus levies to be implemented, was subsequently launched towards the end of 
1995 (Frouws, 1997), which could then explain the onset of the decrease in nitrates noted 
in 1995. 
 
Opinion of the Interviewees 
 
The general opinions of the interviewees regarding MINAS are summarised in quotes in 
the following pages. The opinions evolved during the course of the interviews, primarily 
from variations of general questions put to the interviewees regarding their opinion of 
MINAS and the drawbacks of the policy. The responses are split according to MINAS’s 
effectiveness, or lack of, with regards to the environment and the suitability of the 
instrument in the policy context.  
Most of the interviewees concur that MINAS has achieved positive environmental results, 
through creating awareness among farmers about their mineral use. One exception is 
Wyno Zwanenberg who did not appear convinced of the validity of MINAS, and this can 
be understood from the perspective of the interviewee’s personal opinion regarding the 
problems that had been encountered with MINAS in the pig sector, as well as the 
perception that the policy favoured the dairy sector unfairly.  The opinion of Coen van 
Wagenberg in this regard is missing because the dialogue focused primarily on the 
suitability of MINAS for the various sectors, rather than the environmental results 
achieved.  
All the interviewees agreed however that MINAS is suitable for lands with farms, such as 
dairy farms, but is not a suitable policy for the intensive livestock sector, for a number of 
reasons, including the lack of incentive to improve minerals management and the fact that 
the margin of error involved in estimating the mineral flows (of manure in particular) is 
too high for fiscal purposes. 
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Interviewee Effectiveness from an Environmental perspective 
Prof. 
Oenema  
Alterra 
Research 
Institute 
“I’m still convinced that it is a good system, there of course more good systems but it is a 
good system.” 
“From an environmental point of view, yes the levies, the levy free surplus are too high. 
They should be, on average, about 100 kg, of sandy soils” 
“…The dairy farmers changed a lot and they gained also a lot because most of them, 
most of the change that they did were beneficial, so even they need an incentive to 
optimise their system, the internal cycling of nutrients, and that had two effects, 
environmental effect and economic effect…it was really a win-win situation.” 
Herrold 
Lammertink  
DLV Advisory 
Group (Dairy) 
 
 “Yes. The use of manure, the optimalising, less use of fertiliser, less use of bricks, so 
absolutely” (in answer to the question: “Do you think MINAS has had a good effect 
environmentally overall?”) 
“We had a problem in The Netherlands we had too much cattle, too many pigs in this 
country, we were clever by thinking out this system I think. It did a good job for the 
environment but at the end...I think we are better for our environment…for example, 
compared to France, because we know it better, we have more management tools, we 
optimalise a lot, so I think looking to the environment we are doing better as a more 
extensive country. That for sure. But Brussels says no, that’s our problem” 
“I’m looking towards this system, we tried it with this but we are all the consultants, the 
complete industry knows it’s a good system, knows its better for the environment, knows 
… it’s better than the coming system” 
Dick Oele 
Levies Office 
“It did get new results, yes. It’s now over…it’s now finished, I think. It is…too difficult 
this system. But in the beginning it was a very useful system. But, now more farmers are 
against it, then you can stop. Then you are too weak, against the economic forces.” 
Jacob 
Vaarkamp  
Ministry of 
Agriculture 
“At the moment there is research going on we have to do it every two years …the 
(environmental) results show that it’s improving…both measurements and modal 
calculations.” 
 “…The other system, like the one in Denmark, there is less space for individual farmers 
to do something else on the farm…by using MINAS it should be right in each situation 
and that’s why we chose MINAS, and I think it’s still the best system...to reach the goal 
you want to reach for the environment, it’s the best” 
“For instance… the weather is a big influence on the implications for the 
environment…and MINAS did take that into account - if you have a year where there is 
less growth of grass you should also use less fertiliser otherwise you get big problems 
with your MINAS. In the new system it doesn’t mind because a hectare of grass, you just 
put on this amount of nitrogen and what the heck!” 
Wyno 
Zwanenberg 
NVV 
 “…That’s the main problem we had with the system – it suggested accuracy, a kind of a 
guarantee, it’s good for the environment, but in practice it didn’t work and it became 
more and more complicated” 
“And one of the things they say was good about MINAS is the landowner knew how 
much nitrate and phosphate he could put on his land, because there was analysis. But, 
because the analysis were so wrong sometimes, and because…when you get the report of 
your result from your sample it’s two weeks later. And so a lot of land owners had…too 
much phosphate especially.” 
“That means that there is a lot of grey manure – it’s not in the books, but it 
exists…because everybody got the present for the recalculation because of the animal 
standards...and these are the effects who always occur when you have a system like 
MINAS. It’s so complex and when something happens here it’s a kind of a domino 
effect, it works through all the layer, and it has nothing to do with environmental 
security.” 
Mark 
Heijmans 
LTO 
“Yes, I think because from an environmental point of view you don’t have to look to the 
pig farmers who have no ground or no land. The point is the loss standards for the crop 
farmers and for the dairy farmers - if they are low enough then its good for the 
environment....so the crop farmers and the dairy farmers they can manage the use of their 
minerals and its good for them and its good for the environment. Especially for the dairy 
farmers for the grass, grass and maize” 
Table 15 Interviewee opinions regarding the environmental effectiveness of MINAS 
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Interviewee Suitability for the Target Sector – has it worked, and for whom? 
Prof. Oene 
Oenema  
Alterra 
Research 
Institute 
 “Dairy farmers did a lot, the arable farmers did very little, basically they did 
nothing, because there was no incentive…the pig farmers did also nothing, only 
exporting the manure because that was the only thing they could do” 
Coen van 
Wagenberg 
LEI 
“So MINAS works for farms with…land. Dairy farms, for example. There it 
works perfect. They’re really trying to lower...and they succeeded a lot.” 
Herrold 
Lammertink  
DLV Advisory 
Group (Dairy) 
 
“It was good for the dairy farmers. It has been reasonably good, financially good, 
they had a system, which optimised their productivity, and made lower costs you 
know: fertilisers went down, feed...pellets. So the use of that feed went down so 
economically it went a lot better.” 
“The dairy farmers at the beginning they were yelling at it, and thinking it was 
completely not necessary but now they see they have you know an extra tool to 
manage their farms, and…in the dairy farms they made absolutely more money 
with it.” 
“ In MINAS on dairy farms for example we reducing fertiliser and reducing use 
of bricks we could keep much more manure on our own farm. So now the new 
system says that much cows, whatever you feed, whatever you do, that manure 
goes away so the optimalising thing is less now, it’s reduced.” 
Dick Oele 
Levies Office 
“It’s a very good management system… one advantage is that all the farmers 
were more aware what they are doing on the farm… especially…the intensive 
milk cow farmers… they became very enthusiastic…how to manage the 
minerals. And they earned money with it. Because they were also always used to 
put the manure on the land, and then also the fertiliser on it, etc, etc. So they 
were doing it better…from the environmental view point” 
Jacob 
Vaarkamp  
Ministry of 
Agriculture 
“Yeah, certainly it has worked, you can see it in the figures and…farmers also 
mentioned it, if you are seeing what’s happening in the sector and how people 
are talking about fertiliser and the use of fertiliser etc, etc. …There’s an interest, 
so they are busy working with it and optimising the total use of nitrogen etc. And 
if you have reached that, people will use less…we have some projects on mineral 
management and you could see all kinds of things but nothing has any 
correlation…except for one, the results and the surpluses: if the surpluses of 
nitrogen and phosphate diminished, the results went up...and it had to do with 
farms that…optimised their fodder use and optimised their fertiliser use and 
optimised their manure use because if you optimise it more accurately, you have 
to buy less and it will save money.” 
Wyno 
Zwanenberg 
NVV 
“Minas is purely…as an instrument began, it was an idea from LTO and because 
with that idea they said ‘ok. The pig industry and poultry industry, they have 
instruments to manage minerals and mineral production, so that is the category, 
they have to have a target so they have less pollution and that kind of stuff, and 
the dairy farmers they had no, really no real disadvantage from that. They, in the 
beginning they had nothing to do with MINAS. The normal average dairy farmer 
had nothing to do with MINAS.” 
Mark 
Heijmans 
LTO 
“For the dairy farming, MINAS is a management system but not for the 
intensive livestock farming” 
“I think especially the dairy farmers have learnt very much from MINAS so they 
have become better mineral managers… More efficient and also efficient at 
environmental loop but also efficient at economic background” 
Table 16 Interviewee opinions regarding the suitability of MINAS for the target sector 
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Interviewee Limitations of MINAS relative to the Target Group  
Prof. Oene 
Oenema  
Alterra 
Research 
Institute 
“MINAS is a useless system for intensive livestock farmers, it’s useless…so MINAS is a 
very good system for dairy farmers, or farmers that have a combination of crop and 
animal production. It could be useful for arable farmers but then the levies, it should be 
refined a little bit…to provide an incentive to improve their management, and it is 
useless, it’s even a burden, it’s a huge administrative burden for the intensive livestock 
farms; there is no incentive.” 
“A fair system?...not for pig farmers, not for poultry farmers, not for intensive livestock 
farmers, that import everything, that export - it’s a useless system. Totally wrong. 
Completely wrong.” 
Coen van 
Wagenberg 
LEI 
 
“…you get the optimising decision between – ok, how low do I get my feeding content so 
I can get more manure on my own land, but my feeding prices will go up…and that 
optimum was, depending on how much land you have… It doesn’t work, for intensive pig 
farmers. And for intensive chicken farms, or cow farms, doesn’t work, ‘cause of course 
they don’t have ground, their own ground. That’s the big problem.” 
Herrold 
Lammertink  
DLV Advisory 
Group (Dairy) 
 
 “ there are big projects in The Netherlands for dairy farms but it’s the only right thing to 
do I guess because on a dairy farm you have much more tools to manage it, on pig and 
poultry you’ve just got pigs going in, pigs going out, feed coming in, manure going out. 
That’s it.” 
“…No, I don’t think it’s a handicap. It should be a system which is reliable at the end, so 
using a 6 year term to level it out, lets you see that the system isn’t working that good, so 
we don’t need it at dairy farms but we need it more at pig farms.” 
Dick Oele 
Levies Office 
 “MINAS it’s just a little bit like a fiscal system, but money, that’s very easy to calculate - 
you have to, you have not…. money going out, money going in. And you try to tier it 
as…nitrogen going in, nitrogen going out, this phosphate going in, phosphate going out. 
That, that’s…not so simple like that. Because you always have to measure, to analyse…if 
you going to analyse…you have always a spread” 
“…the whole system is a black box of uncertainties...also, how you farm...that differs 
from farm to farm….so you get a certain approach…but to put it in a kind of physical 
system, it’s a very difficult one. It’s not stable enough...No, to tax people.” 
Jacob 
Vaarkamp  
Ministry of 
Agriculture 
“…in my opinion… in the old system it was a better incentive to reduce the use 
phosphate than in MINAS, in MINAS if you have a lot of phosphate going through the 
pig then it’s going in the manure and the analysis just says it’s not 4.5 but it’s 6 kg 
phosphate per cubic metre, nothing happens, you don’t have to pay, whatever, it’s only 
that you have maybe these transport costs.” 
“the view we have about this sector is that it is just a stable, you put feed in and you put 
the manure out...it’s not really intelligent, when you have a system like MINAS… in 
MINAS it’s not interesting as long as you say what’s going in is going out..”   
Wyno 
Zwanenberg 
NVV 
“So, when you look at it as a whole, you see that MINAS is quite, in essence it’s a.quite 
simple system, and it sounds great…You have a pig and you have feed, you have a 
farm...on the other side you have the output, and the output is pigs again and manure. And 
then you see on the feed side you can have a difference within 10-15%, and on the other 
hand you have…the analysis who differs a lot…they miss things out” 
“…it’s uncertain. We called it a ticket from a lottery.... everybody was working on it at 
their farm, not in trying to get as little minerals in the environmental as it should, but just 
trying to… beat the system” 
Mark 
Heijmans 
LTO 
“MINAS isn’t a good system for farmers with no ground, MINAS is a very bad system… 
the intensive livestock farmers… they haven’t become better managers in the last five or 
six years” 
 “Everybody says it’s a complicated system but that’s only for the dairy farmers it’s a 
complicated system but they have the good. It’s a complicated system for them but they 
have the benefits of the system. It’s not complicated system for the intensive livestock 
farmers and also it’s not a complicated system for the crop farmers but they have also less 
benefits” 
Table 17  Interviewee opinions regarding the limitations of MINAS for the target sector 
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Appendix B:  The Land-Related Incentive of MINAS 
 
The farm-gate design of MINAS only offers an economic incentive to farmers to reduce 
their nutrient inputs if they possess a reasonable amount of land. A study by van 
Wagenberg and Backus (1999), which considered both grow-finishing farms and breeding 
farms concluded that lowering the P content in the feed is economically unattractive if the 
pig farmer does not possess land and the slurry price per cubic meter is fixed, by virtue of 
having to export most of the manure produced, the cost of which is unrelated to the 
mineral content of the manure.  
The study was based on an economic optimising model71, and a comparison is made 
between two small farms, with 400 pig places, and two large farms with 2500 pig places. 
In either case, one farm has favourable technical results in terms of productivity (such as 
low feed intake, high production) and the other farm has unfavourable results (high feed 
intake, low production). One of the results obtained, that concerning the optimal P-
content in feed, is shown in figure 15.  
Figure 15 Effect of the number of hectares (farm’s own land) on the optimal P-content in the 
feed ration (adapted from van Wagenberg and Backus, 1999: 44). Point X represents the 
optimal P content in feed for a farm with 400 growing-finishing pigs and 14.4 ha of land, 
according to certain given parameters. 
 
The graph plots the economically optimal feed content in the feed, which varies from a 
low content of 4.82 g P / kg up to 5.12 g P / kg, according to the acreage of the farms. In 
                                                 
71
 MINERALFLOW – a “deterministic mixed integer optimising model”; not validated at the time. The 
following measures were considered: lowering the mineral content in feed, optimising the feeding strategy, 
and slurry treatment. The models assumed that no MINAS levy will be paid in the optimal situation. 
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effect, the stocking density on the small/large farms is decreasing along the x-axis (the 
land on the farm is increasing), and the mineral content in the feed is increasing along the 
y-axis.   
As can be seen, lowering the P content in the feed is the optimal choice only for the small 
farms, and then again, only if the farm has a fair amount of agricultural land attached: 
roughly between 13 and 17 ha, which range corresponds to stocking densities between 75 
LU / ha and 100 LU /ha72. For example, the highlighted point X corresponds to a grow-
finish pig farm with a stocking density of 93 LU/ha73, and at an optimal feed content of 
4.92g P / kg. Under these conditions, 76% of the slurry produced can then be applied on 
the farm’s land (van Wagenberg and Backus, 1999:10), making the increased cost that 
this quality of feed entails, economically viable. Feed with an even lower mineral content 
would not be economically viable however, since the added investment would not 
translate to increased savings on manure disposal. For the large farms, where the stocking 
density with that same acreage is almost 600 LU/ha, the amount of manure that can be 
applied to the farm’s own land is minor, and it is not worth investing in lowering the 
mineral content in the feed.  
Thus pig farms with negligible land, or more accurately, with very high stocking 
densities, are not exposed to a financial incentive to lower their mineral inputs or increase 
nutrient efficiency, since practically all the manure produced has to be disposed of off-
farm, and this involves transport costs that are unconnected to the mineral content of the 
manure but relate only to volume. It should be noted that the lack of incentive holds also 
for farms with very low stocking densities, since the farmer has sufficient land on which 
to freely dispose of his manure and does not stand to gain financially by reducing the 
mineral content in the manure. However, in this case, the production is already tied to the 
land and a surplus does not exist, so it does not matter in any case. The middle ground is 
where the incentive lies, and is denoted by a farm which needs to optimise the mineral 
balance in order to dispose of a reasonable amount of manure on his own land, and thus 
make the investment in lowering the mineral emissions in the manure financially viable, 
since notable savings will be made with disposal costs.  
 
                                                 
72
 1 grow-finishing pig = 0.3 LU 
73
 the farm examples used encompass 14.4 ha 
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Appendix C: Timeline of Manure Policy Legislation and related events 
 
Year Status / Event / Legislation enacted 
50% of cultivated land on sandy soils saturated with P; 50mg/l N exceeded on 60% of 
agricultural land 
Nutrients sheets introduced on voluntary basis for dairy farms 
1980’s 
Manure transport and distribution set up (Mest Centrale) 
1984 Interim Law on Limitation of Hog and Poultry Production 
Prohibits start of new livestock farms and expansion beyond 10% of existing (in South and 
South East provinces 
Soil Protection Act Restricts when and where manure can be applied  
Fertiliser Law Phosphate standards  for manure application set by crop type 
1987 
Quota system  Introduced for cattle, pigs and poultry. Manual manure book-keeping 
compulsory for  surplus farms (with a production above 125kg/ha limit) who also pay levy to 
finance manure bank 
1989 1st National Environmental Policy Plan  (NEPP) 
Nitrate Directive  
Extension of Quota system to cover all livestock 
1991 
Manure application standards lowered for grass and land under maize  
NEPP2 
Agreement between Ministry of Agriculture, Ministry of Environment and Landbouwschap 
regarding use of mineral accounts for final stage of manure policy 
1993 
Manure application standards lowered again for land under maize 
Quota system modified (Animal categories introduced) 
Manure application standards further decreased for land under maize 
1994 
NVV founded 
Integral Manure and Ammonia Policy Document 
Application standards lowered for all crop types 
Quota cut of 30% for pig and poultry sector (later revoked in 1998) 
Plan for further 25% for pigs in July 1997; farmers action groups protest 
1995 
MINAS formally proposed for implementation in 1998 (Oct ‘95)  
Start of swine fever epidemic (Feb 1997 - March 1998) 1997 
The Netherlands’  preliminary action programme for implementing Nitrate Directive submitted to 
Commission (December) 
MINAS implemented for farms with at least 2.5 LU/ha (1st January) 
NEPP3 
Complete action programme (inc sandy soils action plan) resubmitted to Commission (July) 
Commission takes view that action programme not sufficient; NL respond in Oct (Sept) 
Pig Farming Restructuring Act (Sept)  
Separates pig from poultry in quota system, and imposes a 25% quota reduction on pig farms -
first 10% in 1998, next 15% in 2000 (Previous 30% cut revoked) 
1998 
  
NVV takes legal action against government regarding quota cut 
Proposed changes to manure legislation submitted to Commission (April) whose ‘reasoned 
opinion’ was that they were not sufficient (August), and requested final answer by The 
Netherlands, which is submitted in December. 
Fertiliser Law amended For MINAS (Sep) 
 1999 
Future increase in MINAS tax rates and introduction of MAO announced  (Sep) 
MINAS  P2O5 tax rate increased From €1.1/ €4.5  to €2.3/  €9 per kg/ha 
Dutch Court upholds 1998 10% quota cut, but exempts remaining 15% (NVV court case) (Jan) 
Commission starts court proceedings against the Netherlands (Aug) 
NVV commissions studies on MINAS to Animal Science Group  
Subsidies offered to pig and poultry farms to close down  
2000 
 
NEPP 4 
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2001 
 
MINAS extended to all farms  
MINAS N tax rate increased  From €0.7 to €1.15/ €2.3 /kg 
MAO implemented 2002 
 Animal Science Group reports published  
MINAS: Final loss standards and tax rates come into effect 
Parliament member puts forward motion to change norms in MINAS  (June) 
European Court rules against The Netherlands: MINAS does not implement Nitrate Directive 
correctly (as per status quo on 6th Dec 1999) (Oct) 
2003 
 
Estimated Norms (for manure) changed (Dec)  
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Appendix D: Interview Transcripts 
 
 
Mr. Wyno Zwanenberg (NVV) 
Mr. Dick Oele (Levies Office) 
Mr. Herrold Lammertink and Mr. Gerben Schrijver (DLV Advisory Group) 
Dr. Coen van Wagenberg (LEI) 
Prof. Oene Oenema (Altera Research Center) 
Mr. Mark Hejmans (LTO Nederland) 
Mr. Jacob Vaarkamp (MinLNV) 
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Mr. Wyno Zwanenberg 
(NVV) 
 
 
8th December 2003 
Private Residence, Odileapel 
 
 
Tape on 
 
W: I would appreciate that. I had a…once there was an American student who did an investigation here for 
the confidence between the slaughter houses and the pig farmers and other organisations, and when her 
study came out, it gave quite a hassle here between the people who participated in the study because the 
outcome was for some people, not so nice.  
S: Ok. Who was on the receiving end of that? Was it the slaughter houses that…? 
W: They, the slaughter houses because in Holland there is always a big struggle here. One of the things - 
there is not much confidence between the pig farmers and the slaughter houses and that’s why last year, the 
first half of the year, 80% more pigs were exported alive to Germany than the years before so you see that 
the pig population is decreasing in Holland but the export is expanding. So you can imagine that the 
slaughterhouses are rather short of capacity, they don’t get enough slaughter pigs because in Germany, they 
pay more for the pigs.  
S: Right 
W: Some slaughter houses in Germany pay the same but purely from principle, some people say ‘I don’t 
give them to the Dutch slaughter houses but I give them to the German slaughter houses. They pay the same 
price but just because in the past some things have happened and that’s quite a struggle here, and that’s one 
of the main problems here in Holland for bringing more money, getting more money from the products of 
the pigs because there is a big problem here with the trust between all the participating parties in the 
column, so the pig producers, the slaughter houses, the processors, the retail, and there is a big gap here 
between several 
S/T: links 
W: links who have to do business with each other. It could do a lot better if they had a lot more confidence 
in each other but that’s the problem. 
T: how do you interact with the main union, the LTO? 
W: The interaction is not that bad, it’s bad on a higher level.  
S: Between you and the Ministry? Or? 
W: No, ja, not the Ministry  - that’s going quite well, but like the LTO representative, one of the highest 
LTO representatives, I meet him a lot at the Ministry of Agriculture or at the Boards, and many times we 
have conflicts. 80% of the objects we agree, but only 20% we disagree. 
S: But they’re important things, right?  
W: No, they’re important things, and you know, the media and the press, good news is no news, so things 
that go wrong  
T: that’s the only thing that matters? 
W: That’s the only thing that matters on the front page of agricultural press. But on the lower level there is 
a lot of working together on local levels, there is no real struggle, and a lot of our members are also 
members of the other union - LTO organisation, but more and more people make the choice to be a part of 
our organisation, because we have the advantage that we only look at the interests for the pig farmers and 
LTO has the problem that they 
S/T: all the farmers 
W:  All the farmers. So, the dairy farmers, the farmers with the land,  
T: arable farmers 
W: who grow the crops and, like now, like MINAS and other legislation from (interruption from colleague) 
like with the legislation about the manure and the pollution, there are about 25,000 dairy farmers in Holland 
and only about 8,000 pig framers, and there you see within that organisation,  
S: But they 
W: there is an interest conflict between the sectors and most of the time they have to make a kind of a 
compromise - yes, what are we going to, what is the matches we bring to the Ministry of Agriculture? And 
most of the time the pig and poultry farmers are the sacrifice.  
S: They’re a minority, I guess. 
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W: They are in the minority and, yes, that was one of the reasons that my organisation came up, because 
when you do that once it’s not that bad, but when you do that every time or every time there is a big 
political issue, about animal welfare - it was the same thing. Cow and dairy farm – nothing happened there; 
everything had to happen in pig industry and the same thing for MINAS. Minas is purely…as an instrument 
began, it was an idea from LTO and because with that idea they said ‘ok. The pig industry and poultry 
industry, they have instruments to manage minerals and mineral production, so that is the category, they 
have to have a target so they have less pollution and that kind of stuff and the dairy farmers they had no, 
really no real disadvantage from that. They, in the beginning they had nothing to do with MINAS. The 
normal average dairy farmer had nothing to do with MINAS.  
T: Yes, that was on the most intensive farms, and that was mostly the pig farmers, right? 
W: Yes, but when you look at the production of manure and phosphate 
S: Phosphate 
W: Phosphate. Dairy farm 
S: they produce the most, don’t they? 
W: Five times as much as the pig farms, and we get the legislation to get less. 
S: But isn’t that because they have the land to be able to spread the manure? Is that part of the problem? For 
pig farms. 
W: Yes. But we have the, our idea is, that it’s not so that. The pig framers also can have contracts, that they 
also can use the land to use the manure. When you have a good contract you don’t need to be an owner of it, 
or you don’t need to own it,  
S: Yes 
W: to be, to be looked at that it is not a pollution but it’s a kind of a distribution problem. The manure 
problem is a distribution problem. 
S/T: Yes. 
W: There is enough land for the manure, even with the strong legislation… 
T: The Nitrate Directive 
W: The Nitrate. At this moment. But there is a problem that it has to go from A to B and A is a pig farm, 
and B is someone who has the land.  
T: Did the land owners/farmers, how did they look at this agreement? ‘Cause I think it’s since last year that 
the Manure Transfer agreement system came into being? Was it a problem to find arable farmers to sell the 
manure? 
W: No. No, because when you look at the crop growers, I call them the crop growers, they get money when 
you bring manure to them, they don’t have to pay for it, they get money for it. 
T: No? Ok. From whom? 
W: From me!  
T: From you? -  You have to pay them?  
W: Ja 
T: So you have to pay the transport… 
S: I thought you got money for it, ‘cause it’s got a value 
W: No, no. That depends on which part of Holland you’re at. When you are in a low concentration area 
where is not much animals, not much manure, they are prepared to pay a little bit for the manure. But the 
more you come to the southern and the eastern part of Holland 
S: where there are sandy soils 
W: yes, sandy soils, and concentration areas for animals - so there is a lot of manure in those areas and it’s 
an economical law 
T/S: Yes 
W: When I want to get rid of manure close here, the transportation costs are low but I have to pay a lot in 
advance for the people who get the manure on their fields, and the further away it gets, the more 
transportation costs, but the lower you have to pay for it.  
S: Ok 
W: So, the last few years it was so that I had to pay extra; I had to pay for the transportation and I had to 
pay for bringing it on the field and also add money as well to get rid of it. 
S: That’s really expensive then basically? 
W: Now, the last few years it has been expensive. Two years ago there came a new legislation and that was 
called, we called it M A Os, MAOs. That’s a manure, that’s a kind of agreement that for, all the manure you 
produce on your farm that you have a guarantee with a landowner that the manure can be brought on that 
land. It’s a contract for every - the figures aren’t correct but you have to think for every 10 sows I had to 
contract a hectare.  
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S/T: Ok 
W: So I had to, like this year I have to have a contract for next year, I have to - before the 31st of December, 
before the 1st of January - I have to have a contract for 85 hectares. A contract that for that amount of land I 
can bring my manure to, and I have a contract that that is the place where manure could get to. 
S: Ok 
W: I don’t have to deliver it, there is no obligation and just as a contract it means in whole Holland you 
have, let’s say, just a figure, a 100,000 hectares of land and everyone has to take a contract and for 90,000 
hectares - people have cattle or a fee or animals, use 90,000 hectares, and 10,000 hectares is - you don’t use 
it for the actual, where to bring the manure on. There is no obligation for me to bring the land74 to that 
hectare which I have the contract on. That means that on the end of the year I have to make business for the 
hectare contract and later in the year I do separate business to get my manure to people who want the 
manure, and I try to get it there and to pay as little as much as possible extra to get the manure over there. 
S: So, you have this contract where you don’t actually have to take the manure there 
W: No 
T: and in case you don’t find, you can’t get rid of it any other way, then you have that land available 
W: Ya 
T: That’s how it works? 
W: No. It’s not so. It’s, like this today: I think this is a new one - today the new legislation is coming for the 
manure 
T: Really? 
W: Ja, today there is 
S: good timing, aye? 
W: today, I’m expecting today a letter from the Ministry of Agriculture to the second chamber, that’s the 
Parliament, and later on in this week that letter will be spoken with, the Ministry of Agriculture and the 
politics, about the new main aims for the legislation for the manure, because MINAS has been - 
Netherlands is convicted before MINAS was the good system 
S: That was last month 
W: So, ok, so something new has to come up. 
S/T: Yes 
W: So something new has to be brought in place before 2006, so now what’s coming today is a proposition 
from the Ministry of Agriculture ‘ok we want to this, in this and this way’. This week there will be 
discussions between the Parliament and the Ministry of Agriculture. If it is a good direction and what it 
should be about, the 10th of December the Minster of Agriculture goes to Brussels, to the European 
Commission, and listens ‘ok, we think we want to do it like this, what do you think?’ 
T: You don’t want to go to Court again! 
W: And then Brussels say ‘ok, maybe this, maybe that’ and before the 20th of December Holland has to 
have a kind of approach plan, how they will begin next year to work toward 2006, a completely new system 
of legislations for manure. 
S: Ok 
T: Has your union been involved with the Ministry? 
W: Yes. Last week I’ve been a couple of days on the Ministry. We have, on the highest level, meetings for 
the new legislation. We also have, in Holland we have LEI, it’s from Wageningen University. They have a 
kind of  
T: Agricultural - L.E. I.? 
W: LEI.  
T: Agricultural Economic Institute? 
W: Yes. I think I have a few pictures here, and those people are doing all kinds of research now, on a very 
short notice, for the government, studies - ok, when we take option one what will become of this, what will 
become of that.  
S: What will become of the livestock sector? 
W: What becomes of the pig, what is the environmental impact, what’s the economic impact, economic 
impact for the farmers, economic impact for the slaughterhouses. So they are doing all kinds of 
investigations, and because of my past, I had, in years ago I had several studies, and I worked together with 
Wageningen and with LEI, and I have very good contacts there, and they are advising now the Ministry of 
Agriculture, and I am talking also directly with the Ministry of Agriculture, so in two ways I am trying to 
get a direction, and to use influence to get in the direction that we want. And so as it... 
                                                 
74
 manure 
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S: What would that direction be? 
W: At this moment it looks 
S: What would be the best way of tackling the problem? 
W: It looks now, it seems to be, to go in the following way. There will be a mineral quotation, and sadly to 
say not for the dairy farmers. They will be closed out, they also have to prove where they leave their 
manure and they have to prove how many land they have, so they have a small and a simpler way of 
legislation.  
S: So even with the intensive dairy farms, that’s all they have to do 
W. Yes, sure. 
S: ok 
W: And it seems to be now that the intensive sectors, like the pigs and the poultry, we also, we have a 
quotation. We have pig rights and we have poultry rights. So you cannot just increase or, you can decrease, 
but you can’t develop your farm or have more pigs without buying quotation. 
S: So that’s what you’ve had to do  
W: I had to buy quotations, and now the Minister of Agriculture says ‘ok, at the end of, in 2006, we quit 
with the quotation, we quit with the quotation for pigs, we quit with the quotation for poultry, we make an, 
how do you call it? - we calculate how many phosphate is a chicken, how many phosphate is a pig, a sow, a 
fattening pig, that kind of stuff. We then, the intense sectors, there are no, there is a quotation on phosphate. 
Why phosphate? Because phosphate is a stable  ??? and because Holland wants to do a new request for 
derogation. You know what derogation Denmark has? 
T: for grassland 
W: Yes. And Holland has a derogation request as well. It seems that they are gonna get the derogation 
request. 
S: isn’t that for Nitrogen? 
W: Yes, that is for Nitrogen, for the water framework, and because when you have for the, nitrates for the 
water framework, you use phosphate – it is a better and a more stable 
T: calculation? 
W:  You can calculate more stable on phosphate than on nitrate. So it seems to be that there gonna come a 
quotation on phosphate, they gonna have a calculation – ok you have so much poultry quota  - quotation, 
that means you have so much phosphate quotation. 
S: Ok 
W: and the same thing they are gonna do for the pigs, and that they are gonna say ‘ok, and in between all 
the categories, everything is free’. When I want to buy phosphate, it doesn’t matter if it has to be phosphate 
produced by pigs or phosphate produced by chickens. 
T: before it was differentiated, aye? 
W: And before, that was differentiated - you couldn’t just keep pigs and you couldn’t just keep poultry. 
That means, when you look at the development of poultry, it’s a very tough business at the moment, 
especially the broiler chickens. Because from Brazil and Taiwan, the chickens, especially the broiler 
chickens - are the slaughter chickens, the smaller ones, for the fillets and that kind of stuff - and there is a 
lot of competition worldwide. So we think the poultry population in Holland, especially for the broilers, are 
going down. That means the phosphate quotation they have will become available, will be free. We are an 
opponent for rights, because rights and quotation makes things more expensive, but when you can make a 
kind of trade, that means that category who does the best, pulls the hardest on the quotation and is prepared 
to pay the most. And we think that when you look at the pig industry, the pig industry is stronger than 
especially the poultry industry because they have tough business on the competition on the international 
level, so there will be - when you look at the market - there will be enough phosphate; that means the price 
will be low. When you want to develop your farm or you want to increase, there will be a lot of… And the 
reason - last week I was at the Ministry of Agriculture, and the reason the Ministry wants to leave the dairy 
complete out of the picture is because the dairy is also decreasing in Holland. Like the production per cow 
in the milk, kilo milk per cow, is increasing, so the number of cows you are going to use for the same 
quotation is going down. So, the Minister of Agriculture thinks they are doing now a request for the 
derogation. A derogation request is for four years; that means in four years we have to do new business with 
the European Commission from, what are you going to do to achieve that you’re gonna take the 
environmental  issues you want to; the environmental goals are getting stricter every few years. That means 
in four years the first derogation will be over, then they have to negotiate for new derogation, or negotiate 
about what will be the level of the quotation at that moment. And on the Ministry of Agriculture, they say 
‘now, ok, we know that the number of cows and cattle is going down, and in the four years time it will go 
down so rapidly that in four years time when we have to ask for new derogation, perhaps we won’t have to 
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ask for new derogation because the decrease in the phosphate production on the dairy side, on the cow side, 
will be so big that we don’t need a new derogation’ 
S: I see 
W: That is their idea, but 
T: You don’t know! 
W: I don’t know yet! 
T: So, the quota system is going to finish though? 
W: Ja 
S: in 2006? 
W: 2006. Yes 
T: And there will be this transfer, this agreement system instead. 
W: Ja, and that’s one of the things that we like about the new approach is that it’s not possible any more to 
pick out, for example only the pig industry, to have all kinds of extra measurements or extra legislation. We 
think manure is manure 
S: so it will be simplified a little 
W: Minerals are minerals, phosphate is phosphate, even if it is from an intensive held pig or a biological pig 
or an outdoor pig. You have all kinds of systems here, and the Minister of Agriculture was a few years ago - 
they had a kind of an attitude like ‘ok, the biological pigs and the outdoor pigs’ 
S: the organic ones, so 
W: Ja, the organic ones: we do nothing for them, they are doing a good job and we say ‘no no’ because the 
manure of an organic pig is just as well a pollution as a normal industrial kept pig, so you can’t. That is one 
of the things that our organisation is known about, is that we can organise that farmers give us money and 
then we start a process, we gonna sue them. And we did that a few times and it’s very effectful! And 
because in the past it was the problem that you have 8000 pig farmers, on this moment, and there comes 
legislation, and nobody can do anything about it. But when you say ‘ok, we are not approving the 
legislation, it’s not fair, it’s discriminating’. We had, with MINAS, there were so many problems with 
MINAS that people who had no land - no land at all for themselves - they had production on their side. 
They brought in the feed, they brought in the pigs, and on the other side they brought out pigs they sold and 
they had the manure. And we call that a zero farm. That means when you look at MINAS, and when 
MINAS should be correct 
S: they balance 
W: There should be a balance. But, MINAS had so many gaps and problems in it  that there were different 
farmers, several farmers, who had get big tax fees because on paper they didn’t had enough, they hadn’t 
sold enough manure 
T: So where did the manure go? 
W: the manure go because; what we did is a lot of those people came to us and they say ‘I did nothing 
wrong. I sold all the manure. I have my” 
T: receipts 
W: When you look at the volume, saw how many manure is produced on average per pig, it was all in 
balance. Only, the manure, when you looked at the analysis of the manure 
T: the lab samples 
W: there were very big changes, differences, between the outcome 
S: Ok 
W: So what we did 
S: What was that due to? 
W: That’s why I have these reports here. These are three reports we gave orders. What we did, we had a lot 
of, we had hundreds of people came to us and say ‘we have a problem, it’s not right. I have to pay a lot of 
tax fee, and I didn’t do anything wrong’. So we already had an idea what the problem was, and the problem 
was, is, that there’s too much difference between the analysis for the, for several, the analysis were taken 
from the manure 
T: in the lab sample 
W: In the labs. There’s also a problem when you empty the pit. There always stays a layer of thick slurry, 
keeps on the bottom and you can’t get it out. A lot of phosphates are going into that slurry 
S: is that where they take the sample? 
W: No, the samples, they take the samples at the end of the truck. You have a big truck, brick tank truck, 
and now they have automatic systems that every so many minutes when they are sucking out the slurry, it’s 
taking an example, a sample. But in the beginning it was sampled like - oh yeah, a little bucket, and then 
you send that to a laboratory. But when you have such a sample, such a big truck, well you have here a kind 
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of a difference, and when you make a calculation how big the difference is on the big amount that’s in the 
truck, then you see huge differences. And so what we did is, we with 750 pig farmers; we said ‘ok, we want 
to organise something for you. We want to start a process against the government that the legislation they 
have, the outcome of the legislation is not fair, there are lots of lacks in the system and we have to prove 
why the system is wrong.’ So what we did is we said ‘ok, 750 pig farmers. Every pig farmer who wants to 
join us pays a 1000 guilders’ - that’s 400/450 euros at this moment – so we had a big bowl of money, 750 
thousand guilders; what we did with the money is we went to the Animal Science Group. And Animal 
Science Group has 
S: is that De Marke, is it? Or? 
W: What? 
S: De Marke? 
W: Yes, but that’s for dairy farming. 
S: Oh, ok 
W: They also have Leylstad,  but that’s from Wageningen University. What they do, on request, when you 
pay them, they do all kinds of investigations.  They have themselves, they have several farms where they do 
all kinds of research, and we called that practice centre. So they do it on dairy, they do it but also on pigs. 
And what we did, our organisation, we had the money, we gave them an order to do investigation on their 
farms. And they are for 50% owned by the government. We gave them an order ‘ok, how is the situation at 
your farms, at those centres’. And the outcome was astonishing. They had big problems. Because 
T: balancing? 
W: the balancing on their farms was not even as well. So there were a lot of differences. We also did, this is 
an investigation for the MINAS laboratories. We had on official way, we had a  Notaris -   someone who 
does the mortgage, what do you call Notaris.. 
T: A notary 
W: Not, no, someone who when you have a will... 
T: They make contracts, they check 
S: A lawyer? 
W: Ja, with a lawyer 
T: A notary public? 
W: Ja, it’s not a lawyer but it’s like when you have, when you’re dead and you have a will, who is the 
person who 
T: confirms it legally 
W: Ja, confirms it legally and so it’s a kind of a notary 
S: Yes, ok 
W: We had several samples sent to the different laboratories. And there was outcome, the difference was 
more than 26%. Difference between the same sample – the one laboratory or the other one.  
T: The same truck? 
W: The same truck. So, that was one of our investigations 
S: So that was one pitfall of MINAS, that 
W: Yes, you know. What we did, we think that because when we started that kind of investigations, some 
of the concerns with the government grew. 
S: Oh 
W: We have a problem here, they changed in MINAS some things. But still, and one of the last one is 
October 2003. This is an investigation for the underlayer in the pit, the layer you can’t get out 
S: Yes 
W: In Holland we had two sessions of a kind of a buyout arrangement: that when you want to quit with the 
pigs,  the government gave you money, and the stables were torn down. 
S/T: Yes 
W: We said ‘ok, we want to have an investigation of those stables who were torn down. What is in the pit 
of those stables?’  And then you see in this report - it’s a fresh one, it’s from October this year - that you see 
huge amounts of phosphate, nitrates, are still below in the pit 
S: So MINAS doesn’t even take any notice of that? 
W: No, because you can’t take, in the system MINAS, you can’t take the stock. So how many is in there, in 
the end of the year, and how many is at the beginning of the year. You should take a kind of a, how much is 
in the pit at the beginning of the year, how much is in the end of the year. But MINAS, in the old MINAS 
system, you couldn’t take the stock, how much you stock it. Because you could have the situation that you 
couldn’t get rid of your manure because he land was too wet, or the weather circumstances were bad. So 
you couldn’t get rid of it. Then in the MINAS system you have a problem, because your balance is not 
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correct, you have still too much phosphates on your farm, so you have to pay. ‘Ja’ says the government 
‘next year, you balance again’. Because then, like in the beginning of the next year you have too much in 
your pit, you sell the manure and it evens out a year later. 
T: It did? 
W: But the problem is, you have to pay, at the end of the year you have too much, and a year later you can 
get it back 
S: Ok 
W: But that, yes 
S: So that’s a whole year you’re without money 
W: Yes, but they are still now even, how do you say it? It’s not so that the organisation that’s in Assen, who 
S: the Levies Bureau? 
W: The Levies Bureau 
S: Bureau Heffingen 
W: Bureau Heffingen. They are still now working on ‘98 
S: That’s the first year! 
W: So they are 
S: that’s the first year of MINAS 
T: Really? They’re still are doing 
W: yes, they’re so far behind because it’s so much bureaucracy. And people took notice of those outcomes, 
and they started to write, they did their tax for MINAS, they sent it in, and they said ‘ok, but I can’t sign for 
it because there is an investigation this and there, so I can’t guarantee that what I wrote down 
T: is what 
W: is correct because there are so many investigations that it’s wrong. So there is a big problem within 
Bureau Heffingen because they have all kinds of processes going on, people who have sued them, people 
who have objects75 going on, and they are drowning in paper. 
S: We’re going there tomorrow, the whole day. That’s going to be interesting. 
T: I didn’t know they were so far behind 
S: No. 
W: Yes, they’re still they’re still now working out. But another reason why they are still working on ’98 is 
because, another thing, they changed MINAS last year, because they found out that within the animal itself, 
there is more phosphate in the animal itself than they approximately thought there would be in the 
beginning. So they have to change the outcome of all the things from ’98. 
T: ok 
W: yeh, ’98 until now. They had to change it all because the figures they thought it was correct, they were 
wrong - they had to change it from then. 
T: So the estimated ones or the lab ones? 
W: they estimated a special figure, then last year they did an extra study, a desk study, and then they found 
out that the amount of phosphate and nitrate in the body of, especially the pigs, is bigger than they assumed, 
and now they have to change all the 
T: the ‘outs’ are bigger in fact 
W: Yes. Yes. 
T: than they thought. And all these things have been happening after they implemented it then. 
W: Yes, but I think it’s…I don’t know if you have a list of questions? 
S: well, we did actually. I’ve written 
T: You’ve covered quite a lot  
S: Yes, it was just a rough guide but  
W: I don’t know...You’re going to Bureau Heffingen? 
S: Yes, we are tomorrow, yes 
W: Last week we, well - we have those 750 pig farmers - and we had an understanding with our Minister. 
We said ‘ok maybe we want to stop proc...” 
T: lock the case 
W: The case. We want to lock the case, if we gonna agree on some points. Last week the negotiations were 
brought off and we decided to go to the Court, and there are 8 pig farmers now who have to pay big fees, 
and we want to go to the judge and say ‘ok, this is all out ammunition (showing ASG reports) to say that the 
fee the pig farmer has to pay, it’s not fair, because there is so much wrong with the system’ 
S/T: Yes 
                                                 
75
 (objections) 
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W: And we do that because a lot of people have already paid MINAS fees, people who didn’t 
S: Are they saying they want it back then now? 
W: We’re gonna try to get it back. 
S: ok 
W: And you have to remind one thing: one of the main objects of the government we have on this moment 
is that they say ‘ok, it’s going economically not so good in Holland at this time’ so they say ok. One of our 
government objects on this moment is decreasing administrative  
T: costs 
W: courts. And also administrative costs, on their part 
S/T: yes 
W: So now 
T: it has to be simpler 
W: they have a goal. Within next year they want to have 40% min administration, with the manure 
legislation, as this year. 
T: 40% less?  
W: 40%. That means in Bureau Heffingen, in Assen, where you are going tomorrow, there are a lot of 
people are going out there. 
S: I’ll see a lot of sad faces then. 
W: Ja, but the government is trying now to get rid of a lot of legislation and to say to the business, the pig 
business but also other kinds of businesses, ‘you can do a lot of the stuff we are doing now, you can do that 
yourself. You can it a lot the better.’ And some people say ‘Yes, we can do it ourselves’ but at the same 
time, we are gonna be facing with the cost of controllation, inspections, we have to pay that for ourselves 
then. So we have to be - it’s a good discussion, but you have to look out that you don’t have 
S: It’s not all good 
W: a kind of bureaucracy for your own 
T: on your own farm 
W: on my own farm. 
S: So then you take on all the administrative costs instead 
W: Yes 
S: instead of the government 
W: Yes, ja 
T: Did you notice that happening when MINAS came in? 
W: MINAS - that was one of the things Brinkhorst, the 
T: The Minister of Agriculture 
W: The Minister of Agriculture who was before. They say, I don’t know what’s true about it, that he, in his 
period for four years, he went over his budget for Bureau Heffingen with 120 million euros 
T: That’s a lot 
W: because it costs, the cost was so big to get all the bureaucracy and all the people who are involved. It’s 
such a  
T: it’s a lot of checking 
W: there’s a lot of checking  
T: double checking between 
W: Yes, and then also in that same period there were the new legislations for the pig quotation. And you 
can imagine that you have to have a kind of a date, a reference, and there is a lot of struggle, there has been 
a lot of struggle, for the 
T: which year 
W: Which year, which date. Did you have the pigs, or did you have permits to keep those pigs? All kinds of 
struggles going on, and they needed a lot of  
T: man power 
W: People, man power, to manage that 
S: yes, sure 
T: Was your union involved with MINAS when it first came? 
W: Nee. That was before our, yes - we existed, but at that moment we were so small 
T: how many? 
W: On that moment we weren’t on speaking terms with the Ministry of Agriculture. At that moment, there 
was, you can imagine, we had swine fever, then the pig quotation came, and we were in a legal process with 
our Minister. So those like Brinkhorst and this other Minister - Van Arte - who was before him, they didn’t 
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invite us to the Ministry of Agriculture, because we were fighting them before the Judge. And we won a 
few cases and they hated our guts! 
T: They wanted to cut a lot of the livestock numbers? 
W: Yes, they wanted to decrease it at that moment with 25%. Just like that. 
T: one year to the next 
S: What sort of effect would that have had on you?  
W: Ja, that would mean that a lot of farms would go broke, simply because - you compare it with a situation 
that you are a citizen, you have a job, and you have a mortgage on your house. And then you say we quit 
25% of your wages, and you have the same mortgage - then you have a problem.  
S/T: yes 
W: And there are also, it wasn’t only a decrease for 25%, but it was also a lot of extra legislation came up 
from animal welfare. So you had to decrease 25% and you had to do extra investments in your farm for 
animal welfare. That wouldn’t be a problem 
S: double 
W: That wouldn’t be a problem, if those pigs or piglets would bring extra money, because they have extra 
welfare, they had better circumstances.  
S: But it doesn’t get any, no ??? in value 
W: But it doesn’t pay off. So you had, - they took off 25% and they made the law stronger. With that means 
on two sides your costs will go up and the income would go 25% down, and it couldn’t go right, so we 
came to the court a few times, and then it stopped. They took only 20%, and the rest of the legislation 
T: 20%? I thought it was 10? 
W: No, 10...10. And still 10% is hanging about like - are they gonna do it or are they not gonna do it.  
T: They haven’t done it  
W: But now because of the decrease of the number of pigs, they’re not gonna say that they’re gonna take 
the extra 10%. 
T: the decrease because of the swine fever? 
W: No, it wasn’t decrease because swine; it’s more decrease because of the whole situation. The Dutch pig 
farmers, a lot of people 
S: Not getting enough money for their products, lots of extra costs like MINAS 
T: Did MINAS have an effect, I mean, on this? 
W: Yes. Because of, good citizens with, you can find your way with MINAS. Some people say, ‘Oh, that... 
.’ because when you are creative and when you want to 
S: experiment 
W: experiment, you can do a lot of good business with MINAS. But the problem is you have also people 
who are really honest, and they say ‘No, I’m not gonna try to fiddle here, fiddle there, and then come to 
zero’, but that’s what the most pig farmers did. Because when you know that there is so much 
S: this difference 
W: between the analysis. Then you take your own measurements that your outcome is always, you can 
predict it. You can - oh when I take that one and put something in here, and here you are - and it’s right. 
And that’s what MINAS was becoming to. It suggested that it was a good, very precise system, that it was 
very good for the environmental, but everyone knew who worked with it, in practice, that there was so 
much you can fraud with it and you can fiddle with it and 
S: Practically in the actual sample taking - that’s when you could 
W: Ja, that was the basis 
S: It wasn’t accurate  
W: No. No. That was the main problem - the sample taking. So one of the other investigation we had done 
is an investigation of the equipment who took the samples. In the equipment is also a difference - 16% for 
the same 
T: that much? 
W: yes.  
T: That’s very bad mechanically, I must say. Who used to take the samples – laboratories or? 
W: Yes. The samples are took by the truck driver who transports the lorry, and the laboratories are 
commercial laboratories you can choose. They have to be certified, have a certificate, a kind of European 
certificate. For the rest it’s free which commercial lab you’re gonna use. 
T: You can choose, but they all vary? So if you’re unlucky you get one who has high readings. 
W: Yes. Yes. And everybody knew which lab, which outcome about  
S: There’s one got a lot of business and the other one 
T: got nothing in the end 
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W: That the practice, and that’s the main problem we had with the system – it suggested accuracy, a kind of 
a guarantee, it’s good for the environment, but in practice it didn’t work and it became more and more 
complicated because, when you look at my farm, I had to keep an administration for all kinds of input and 
output – that’s MINAS. And when you look at the feed I’m feeding to my pigs; in Holland it’s more 
common to - I think 95% of the farms buy the feed they’re feeding. Like in Denmark, a lot of people grow 
their own grains and feed their own grains; it’s not very common in Holland. 
S: No. It’s quite cheap isn’t it? You get it through Rotterdam 
W: Ja, we have a pretty good infrastructure for the feed, because of Rotterdam. Our knowledge 
infrastructure for, in Holland a lot of   
 
Switch Tape 
 
W: in Holland there is, the products from the leftovers from the human consuming, like, let’s say 
T: like from the supermarkets? 
W: like French fries, when they are made in a factory, you have leftover French fries. You have cola, they 
have chips, they have from the milk industry, they also have leftovers from producing yoghurt and 
producing milk, and making cheese, you have leftovers. That industry, that infrastructure’s pretty well. That 
means in Holland we are not leaning as much on grains like Denmark. We have alternatives. We can, when 
the grain is becoming too expensive, we use other 
T: to make slop 
W: from the cookie industry we use cookie, we use all kinds of products who are leftovers in the human 
industry and has to be otherwise 
S: so it’s recycling 
W: it’s a kind of a recycle system. It has a danger in it because some people think ‘ok when chips are bad 
for people so they’ 
S: overweight pigs 
W: Yes, and you have to look out. We had a scandal two years ago. That were others from the 
pharmaceutical industry they were leftovers and they were put in and they found hormones in that, in those 
products 
T: That’s not good 
W: and that cost our sector a lot of money. Because that is the other side of the story, that some people 
think ‘oh, they feed it to the pigs, we add a little bit of this, and we add a little bit of that; they eat it 
anyway’, so we are upscaling now our food safety program. It’s becoming one of the most strict in Europe 
1st of January, because we don’t want to have the same scandals again. But what was the reason I became... 
T: initially we had started about what it cost the farmers, they had to go out of , what about the farmers, 
what effect MINAS had on them 
W: yes, but on people who feed those products MINAS is even more unfair because - on that I wanted to 
tell this - when I buy feed, in MINAS, in the system of MINAS, I have to say 
T: how much 
W: how much of everything is in my feed. But when you know that within that, the feed industry can have a 
difference from 15%, is allowed. So they put on the paper I get, when they bring the feed, it says 10, but it 
might as well be 12 or 13 or it might as well be 6 or 7.  
S: Ok 
W: That’s within the range that’s been accepted. So, and even the bigger pig farms, especially with the 
fattening pigs we use the other products - that’s all liquid, all the other products is all liquid - they are in 
even a bigger disadvantage because those products have another kind of phosphate and nitrate level 
between each other, it’s different, and those farms who use those products have in volume more slurry, but 
in concentration it’s a lot lower. So, and in MINAS, it was very difficult to get a balance, even if you got rid 
of all your slurry you still came short phosphate nitrate because, on the beginning, when you took the 
MINAS you took the levels the government told us. But in the practice the levels were very diverse from 
those products. 
S: Ok, yes 
W: So, when you look at it as a whole, you see that MINAS is quite, in essence it’s a.quite simple system, 
and it sounds great 
S: on paper 
W: You have a pig and you have feed, you have a farm. On the other hand - that’s the input - on the other 
side you have the output, and the output is 
T: the manure 
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W: pigs again and manure. And then you see on the feed side you can have a difference within 10-15%, and 
on the other hand you have, especially the manure, you have the analysis who differs a lot, they don’t 
S: they miss things out    
W: They miss things out 
S: on the farm 
W: on the farm itself - the thick slurry who is in the pit, who stays in the pit, the equipment who is on the 
truck, takes the samples, then the samples go to laboratories. The samples differs a lot, the laboratories 
differs a lot, so when you have 
T: it all adds up 
W: when you are very unlucky 
T: it really adds up 
S: Yes, Ok 
W: That means that some farmers had to pay fees for 100,000 guilders and more. 
S: Ok. Is that the largest? 
W: Oh no, I know bigger ones 
S: Yes, what’s the largest one you know of? 
W: That’s a 150,000 guilders 
S: And that’s what? – 75,000 euros? 
W: Yes, it’s about 
T: that’s a lot from the profit 
W: Yes, when there is a profit! 
S: I mean, are profit margins very tight in the pig livestock? 
W: Yes. We had some pretty bad years. We hope we’re going up now but, it doesn’t seem, don’t look at it. 
That’s why I’m expanding now; they always say you have to invest in anti-cycles. When it’s going bad you 
have to invest, because when you invest when it’s expensive your margins will be lower. So, I have hope! 
T: So 
S: Well 
W: I don’t know, I don’t know. Who are you gonna talk to as well? I think I was the first; you came 
yesterday? 
S: yes, you’re the first. We landed at five to eight last night, in Amsterdam, and then just came here this 
morning, and tomorrow with the Levies Bureau, and then Wednesday we’re down at 
T: We’re seeing someone from DLV 
W: Yes 
T: the consultancy group 
W: Ok 
S: Mr Lammertink 
T: Yes, and then we’re going to Wageningen. We’re speaking to Coen van Wangenberg, van Wagenberg. 
He was 
S: LEI 
T: Yes, he works for LEI, he had done some work on 
S. pig farmers 
T: pig farm sector apparently, a few years ago. And Profs. Oenema, I don’t know how the pronunciation is! 
W: Yes, yes, I’m trying to 
S: All these names 
T: I wish I knew how to pronounce them, and then Thursday we’re meeting someone from the LTO, and 
then from the Ministry. So, we’ll try and get all the  
S: And that’s our week finished. And then Friday we’re just going back to Amsterdam and relaxing. 
W: Yes, everyone who comes to Holland wants to go to Amsterdam. I don’t know why that is! 
There is someone, I don’t know, he works at Wageningen University, and he did a lot of our research and 
investigations for us. Maybe I will write down his name and his telephone number. Maybe he would be an 
interesting person to talk with. 
S: So maybe we won’t be relaxing on Friday then 
W: He is the head of the Research Centres for pigs. He is the new head of them.  
T: ok 
S: He sounds like he’s a good person to speak to 
 T: Yes 
W: And he has a lot of knowledge about MINAS 
T: the problems with MINAS 
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W: and especially the system, and the calculations, and 
S: Yes, that’s what we wanted to focus on: MINAS and MiTAS, you know the 
T: The Transfer contract system 
W: Yes, but that isn’t called MiTAS, that’s MAOs 
S: No, no, that’s the English name. What do you call it in? 
T: MAOS? In English it’s M T A S, that’s why 
S: I wanted to learn the proper Dutch words 
W: Manure Transfer? 
T: Manure Transfer Agreement System  
S: MTAS, but 
T: But MAO? 
W: Mest - mest is manure; Afset means getting rid of / selling, Overenkoms – contract. So Manure -but the 
government wants to get rid of MAOs 
S: As well? But it only came in last year didn’t it? 
W: Yes. That’s one of the only good things Sir Brinkhorst did, that Minister of Agriculture, he introduced 
MAOS, and because 
S: You mean it’s a good system then, or? 
W: No, but he did. There was also a big discussion in Holland – there is too much manure and there isn’t 
too much 
T: land 
W: there isn’t enough land we can use for that. It was a big discussion.  
S: Yes 
W: They introduced this system, and what happened? In the beginning there were pig farmers - they were 
afraid that they had to pay a lot of money for those contracts, and in the beginning you had to have them in 
certain year before the end of December. In the beginning of the year people were saying, I have to say - 
from LTO there was people who do the interests of the land owners, he said ‘ok, that’s a nice system. Ok, 
we’re gonna ask 500 guilders per hectare.’ And all the land owners thought ‘ok, that’s what we’re gonna 
get, that’s a kind of a figure we’re gonna keep in mind, that’s what we want to have.’ Problem was, nobody 
was prepared to pay that much. So, the price went down, went down, went down, and on the end of the 
year, we were convinced years ago that there wasn’t such a big manure problem as everybody already 
thought. It was a kind of a distribution and trade problem between several areas in the land. So we said to 
our members ‘Wait. Wait until the end of the year. Wait, keep waiting. You only have to have the contract 
at the end of the year for the next year.’ So everybody keep waiting, everybody keep waiting, and the price 
went down, and the price went down. And a lot of organisations who had made contracts in advance, for the 
high cost, they went broke 
S: Ok 
W: But what happened was that everybody became aware that there was more than enough land, and the 
manure problem wasn’t as big as everyone thought.  At the end of the year, in the last week, the most 
contracts were done, that’s when - you can ask in Assen tomorrow - they had a huge problem because most 
of the contracts came in the last two weeks of that year 
T: they had a nice Christmas break 
W: Because everybody  wait, everybody kept waiting and they had a great problem because they had all 
people were instructed, they were sitting there; the second half of the year all the contracts will come in. 
There didn’t came any contracts and in the last two weeks of that year the contracts came. And the land 
owners said ‘ok, I’d better have a cheaper contract than no contract at all’ and then on the end, at this 
moment I think it’s about 30 euros, I have a contract per hectare.  
S: instead of 500 
W: Yes. 
T: that’s a big difference 
W: That’s a big difference. Because of that legislation, people became aware there is no problem. And I 
came in Den Haag a week later and on other Ministries, because we don’t have to do with Agriculture as 
well, we also have the Ministry of VROM - that’s Environmental Ministry. And they said ‘Oh, there isn’t a 
big problem of a manure problem anymore. There is even a 
S: balance 
W: balance, there is enough room. And that turned the discussion around, also about MINAS and the 
necessity of MINAS. And the reason why, I think, but I don’t know for sure, the MAO system is a system, 
as I told you, you don’t have a obligation to bring the manure where you have the contract on. You have 
hectare, but you don’t have to 
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T: so? 
W: You have the hectare for the contract... 
S: Yes 
W: Because they say (sketching) ‘ok, Holland is 100%, and this is the piece of the cake we’re gonna use for 
the manure’, and that is a kind of a leftover. And it’s totally loose from where you bring the manure in the 
end. So it could be that I have a contract in the Northern part of Holland but I bring my manure in the 
Southern part of Holland. That’s totally loose from each other. 
T: But where you’re taking it, doesn’t someone else have a contract for that land? 
W: Could be. 
T: How does that work then? 
W: That is administration chaos 
T: Chaos 
W: Chaos there is. Because before you start this system, you have to know how much land there is in 
Holland and every field or hectare must be registered from who it is, and what’s grown on it  
S: Aren’t these, is it all registered or? 
W: Yes – that was a major problem, that was a big operation, Bureau Heffingen as well; and they have a 
S: it wasn’t working 
W: It wasn’t, as far 
T: because it wasn’t then 
W: No, until then it wasn’t done, and I think now 70% / 80% of it is right. But the rest of it is still a dark 
and grey areas. But with the MAO system - I was, last week I was on the Ministry, they said ‘Ok, MAO 
system is on itself, it’s a good system, but it’s not a strong system.’ They made the comparison with the 
harbour in Rotterdam. The harbour in Rotterdam, a lot of products come in that  - this has nothing to do 
with agriculture but just as an example, a way of thinking – in the harbour of Rotterdam, a lot of goods 
come in the harbour of Rotterdam. Rotterdam is the biggest harbour in the world. Those goods are 
distributed all over Europe. But mostly of the goods go to the German Hürbit, Leverkusen, that area. On 
this moment they are making a railroad track, they call the Bakerline, that’s the railroad track who goes 
from Rotterdam harbour 
T: direct 
W: to that area. So you should think that most of the goods go by those railroad track. But what happens, 
the free market arranges it by itself. When transportation by truck is cheaper they go by truck, when 
transportation on water is cheaper, by a river boat, they go by river. It’s the same with MAOS: it’s a good 
system, but you can’t put an obligation on it, that everybody brings it to the soil. Because you may - and 
that’s a concern for the government now, years ago they didn’t have that concern - they think that the 
manure producing farmers are too dependent on the people who have the land 
S/T: Yes 
W: and when you have a system, like this for only a year, that means, like financial institutions, banks, use 
their influence on this moment as well for the new manure legislation, because, they say ‘When we finance 
someone’s farm, and he has every year, on the end of the year, you have to negotiate about what will cost to 
get a contract for his manure disposal’ 
T: Every year?  
W: Every year 
T:  you have to re-negotiate? 
W: Renegotiate. That means every year there is a kind of a the continuity of the farm 
T: it’s not stable 
W: It’s not stable. 
S: Yes 
W: We rather have a kind of a right or a quotation because that is more stable than this kind of system. And 
on the other hand, this system needs a lot of bureaucracy. It has to be registered, it has to be checked, 
someone has to check if you have an obligation in this system, if the manure goes from A to B such as the 
contract. 
T: or not 
W: So it’s a very difficult system. And now, the last time I spoke with the Ministry they said they might get 
rid of the MAOS. They only use the phosphate quota system and only when I get rid of manure I have to 
have kind of a receipt 
T: Yes 
W: the truck driver has a receipt, the receiver of the manure has a receipt, and that is a checking system 
afterwards 
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S: ok 
W: and not 
T: not before 
W: Not before. Because this is getting security before 
T: yes 
W: and now, when you have a phosphate quotation, it shows security before. And when there is a ceiling in 
that phosphate quotation on a national level, that means nationally, on a national level, you can’t grow.  
S: Yes 
W: You can grow, within individual levels and within individual  
T: farms 
W: Farm, farming, poultry, pigs, but you can’t go, get rid because of the national level. 
S: Yes, yes 
W: And that is something we think it’s a very good thing because, years ago it was only the pig farmers 
who were the ones who had to achieve certain environmental goals. And you have to look on it on a 
national scale. 
T: on a national basis. So they might get rid of this too in fact; so the quota system might actually stay as it 
is. You still don’t know what’s gonna happen in 2006. Because they were going to leave MAO, instead of 
the quota? 
W: I think the only thing will be left is 
T: the quantity 
W: the phosphate quotation 
T: and you can find how to get rid of on your own 
W: Yes, and the receipts. 
T: That’s much simpler 
S: Yes, simpler for the Levies Bureau 
W. yes, it’s far more simple. I’m looking now at notes I made 
T: How much does it cost to get rid of manure? 
W: It depends on which part of Holland you are, as I explained at the beginning.  
T: Yes, you’re in the worst part 
W: Like in this area, for the last year, the price went down. That means that in an average, the costs to get 
rid of the manure is about 12 euros a cube, a 1000 litres cube. You know what a cube is? 
S: cubic meters 
T: 1 cubic meter 
W: cubic meter, 1 cubic meter - it’s about 12 euros. But we had a situation here, 2 or 3 years before that, 
that it was 20 euros per cubic. And then if you know that a sow has a production of 5 cubic metres, 5 times 
20 euros – 100 euros a year per sow. 
S. And you’ve got 600 
W: At that time I had 600 sows. 
T: Oh, thats’  
W: 60,000 euros  
T: it’s no joke 
W: And now it’s about half, one third. 
T: That would be if you got rid of it close by or far away? Because I think it’s a big difference? 
W: No, that’s not such a big difference. That’s the market. When it’s 
T: transport 
W: transportation, and it’s negotiating with different people 
T: So the transport costs haven’t all the time going up. Because now basically, everyone had to get rid of 
their manure so the transporters have a good market 
W: You have to see it like this. In Holland, you have a producer, and someone – the landowner. And it has 
to be transported. And in Holland still, I think 85%, of the manure who goes from the producer to the user, 
is done by a transport person - distributér nominer - distribute person. But this person is a kind of a broker. 
He trades. And these people they made a lot of money last years. Because they made the link between this 
and those, and I’m, for the example, I pay here 12, he transports it for 5, he pays him extra 3 and 4 of them 
he puts in his pocket. 
S: puts in his pocket 
T: Yes, and he made a lot of money 
S: it’s good business 
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W: Yes, but I did it on a different way. I am in direct contact with that one76, I use him only for the 
transport. I call different transportation persons and say ‘ok, what’s it cost you from A to B’, but most of the 
people, 85%,of the people, who just have contact with this person, and they have just contact with that 
person. 
T: the broker, not with the land user 
W: Yes. And one of the things they say was good about MINAS is, the landowner knew how much nitrate 
and phosphate he could put on his land, because there was analysis. But, because the analysis were so 
wrong sometimes, and because the analysis are always far behind, because:  you take a sample, it goes to a 
laboratory, but the truck you take the sample from, he brings it to the field, it’s brought out on the field, and 
when you get the report of your result from your sample it’s two weeks later. And so a lot of land owners 
had 
T: had too much nitrates in the end? 
W: Too much phosphate especially. They thought ‘ok, I bring a 100 cubic, or tonnes on my fields. That 
means I have so much, I brought on so much.’ Then the results come back from the laboratories, and then it 
means they saw it’s twice as high as they thought 
T: And they had to pay a fine 
W: And then they had to pay a fee. 
T: As well 
W: For MINAS as well, for Assen. 
T: Didn’t make many people happy! 
W: No, and everybody, yes, everybody 
T: it’s very uncertain 
W: it’s uncertain. We called it a ticket from a lottery, like when you 
T: A lottery! Ok, that’s true. 
S: Ok, yeah. So, sometimes you’re lucky, and you get 
W: Most of the people the last few years, they do pretty well; ‘ok I manage a little bit here, and I hassle a 
little bit there’ and they were...That’s why - that’s something they’re gonna say tomorrow in Assen – most 
of the people didn’t have to pay any fee because they came out on zero.  
S: Yes 
W: yes, because everybody was working on it at their farm, not in trying to get as little minerals in the 
environmental as it should, but just trying to 
T: balance 
W: to beat the system. That’s kind of a national, it became a kind of a national sport. ‘How did you do this? 
How did you do that?’ And Assen 
T: but it’s so easy? I thought it would be quite difficult actually. But yes, if there’s such a difference in 
percentages and readings and everything  
W: Yes, but the whole system, it’s a sick system. For example 
S: What sort of ways can you? 
W: I give you an example. Ok, now it’s becoming difficult, because in Holland, for my - I will give you an 
example from my own farm here. Here we are now – this is one farm. I have - the neighbour here - that’s 
my farm as well. In Holland you have mest numbers - manure numbers – every 
T: the quota system 
W: every, yes, quotum system. Every manure producing farm has a manure number. A, B77. These, I have a 
road here, for myself. This is all my land, all around it. The problem is, this is quote A and B for manure, 
but I also have a UBN number, a unique farm number that has to do with veterinarian stuff. I have only one 
UBN number for both, because animals go from here to here, and from here to there.  
S: Yes 
W: Ok. These manure numbers are also the numbers where my quotation for my pigs are registered. When I 
make one number out of this, they take off 30% of my number. Because when you move your number, or 
change your number, they take off 30% of the quotation you have.  
T: But even if it’s both in your name. 
W: Yes. It doesn’t matter. So, I don’t put them together, I work with two different numbers. In Holland, as 
well, we have an I&R system – Identification Registration system. That means, today 360 of my pigs went 
to Germany – Ösbaven, Annigan,Osbaven, Germany. I have to, before tonight, within 24 hours, I have to 
call the computer system in Holland. I have to, all kinds of quotes I will give in. Ok, I have sold my piglets 
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from A to B. Every pig transport, 2 days before they go on transport, I have to ask admission to transport 
animals to this person. And when I have transported it I have to confirm that I have transported from my 
farm to his farm, with that truck, with that transportation. So there is a system, when there is an animal 
outbreak, animal disease, they can find out, you can trace 
S: Exactly where it’s all gone 
W: Exactly. Here there is production of manure, and here there is a production of manure78. What’s the 
joke? Normally, between different farms, when there is transportation of animals, you have the same: 
MINAS is feed, animal. That’ll be farm, and that be animal. 
T: manure 
W: manure. Ok. Here, and they can track and trace it with the I&R system because when the animals are 
transported there is registration of it. Here I can transport whatever I want. That means when I do my book-
keeping, and in MINAS you have the choice – or you can weigh everything, or you can 
T: use estimates 
W: estimate. Estimates who are, the government says that’s estimitation. That means in practice sometimes 
I say; this is one book-keeping, this is one book-keeping, completely separate. Here I say, ‘ok, here I will 
weigh the animals exactly’ and that is what I sell. The same animals come in here, but here the estimation is 
more appropriate for me. So here I use, you know what I mean?  
S/T: Yes 
W: So here I, for example, little piglets: I use little piglets from 10 kilos, I remove them here. I use the 
estimate from the government and that’s 25 kilos. Ok, I say, they are 10. At 25 kilos I get rid of them. Here 
I bring them in, and I do the other way round. I say, no, not the estimate, the input here is only 10 kilos 
because they really weight 10 kilos. So I can make, within my own system 
T: it can absorb it 
W: and twice I had the AI coming here, that’s the kind of the Agricultural police, and they sat there one 
whole day with all my administration, and they said ‘We can’t find out how you did it’. Yes, I said ‘but did 
I do anything wrong?’ because normally when you bring from farm A to farm B your animals, through this 
system it has to be locked, the I&R system, but because this is one UBN number you couldn’t trace it.  
S: Ok 
W: they couldn’t prosecute me on anything because I didn’t do anything wrong. 
S/T: yes 
W: And this is on an individual level how I did it. And you can imagine that other farms have other ways of 
doing business. 
T: They can play with it then 
W: it’s pure calculation 
S: So did you buy this farm a few years ago? It hasn’t always been your farm? So that’s what the hole in the 
system was then? 
W: That was the hole for me. Other kinds of people have other circumstances, have other ways of doing it. 
S: And that’s quite common?  
W: And that’s became common practice because the taxes you have to pay are that big that it became 
profitable to do so. 
S: Yes 
W: When you make yourself no money and 
T: Yes. How many farms went out of business in fact do you know? 
W: Yes, but we came back in pig numbers - it’s about 30% we went back from. When you talk from the 
swine fever until now we went back 30%, in pig numbers. And in numbers of farms I think four, four - five 
thousand I think. 
S: And what sort of size were they, and what sort of  
W: Different. There were, it depends. You have to imagine that the swine fever’s over, the new legislation 
came - the legislation with the pig quotation – and the obligation for the animal welfare investments you 
had to make. So there were even big farms who saw that as a big hazard, and said ok. They made a 
decision, they stopped here. And they 
T: they sold out 
W: They sold out here and they tore it down, and they started new production in eastern Germany, Spain, or 
other parts 
S: Didn’t some go to Denmark?  
W: No. No, not pig farmers. 
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S. Not pig farmers? 
W: Dairy farmers, not pig farmers. Pig farmers are spreading all over the world. Because even big ones - 
here nearby was 2000 sows, farrow-finish, one of the biggest in Holland - because there was a problem, it 
wasn’t profitable, it was very difficult to get staff here – personnel  
T: really? 
W: Because, yes, years ago it was really booming economically, it was really booming here. And the pig 
industry was known as very, they were very damaged in the media. Its animal abuse, pollution, bad 
circumstances, all kinds of things. People, when there are more than enough jobs, people are not so keen to 
work in a pig farm. So especially bigger farms, who were also worn out, they had to make new investments, 
they had a personnel problem, they had a profitability problem, plus we had two years in - two times four - 
eight years in a row we had a government who was anti-agricultural. So, they made a calculation and they 
said ‘we don’t want to do business on this kind of circumstances, we’re gonna quit’. Who also quit were the 
little ones who weren’t big enough to win it on cost price. And at this moment, there is a big problem in 
Holland. Normally, for ten years, it wasn’t a problem because father and son, there was a lot of people 
wanted to become a pig farmer, there were a lot of people, or enough people, who wanted to work in the pig 
industry, children who wanted to take over from their father 
S/T: yes 
W: Because of the circumstances and the emotions around the pig industry, a lot of sons of pig farmers, 
they got out, they didn’t took over the family farm. Some of them were already taken over and they pulled 
back. And at this moment in our area here, it’s a big problem that a lot of farms aren’t taken over by 
younger ones. That means that all the people - 50 /55 – make a decision now, when they have to come to a 
point that something is worn out, they have to invest in welfare they have to invest in environment, and 
when they come to a point that they say ‘ok, I have to invest a 100,000 euros’, for example, they say ‘I 
don’t do that anymore, I quit’ because 
T: you’re not gonna get it back 
W: no future, and in Holland there is a big discussion going on about  - environmental, not on manure but 
on ammonia and about the landscape, and a kind of an ecological zones. And that means that in a lot of 
areas in Holland, in a lot of zones, pig farms can’t develop anymore. When you have bad luck, you are in a 
zone when they say ‘ok, there is some, like here is a forest, and there is a kind of a frog that’s well known in 
Europe and there is the last one left’ then you have a big problem when you are in about 500 metres from 
that kind of area. Then you have a problem. And the discussion is now going on how tough legislation will 
be. Can’t you grow in that area? Or can you grow but you have a kind of quotation for nitrate, and when 
you say ‘ok you can grow but you have to take technical measurements on your farm, like washing the air 
or using systems that give less output of ammonia, then you can have more animals but you have to take 
technical measurements that you decrease the output’. And that legislation, the discussion is already going 
on a few years, and that means that some people who want to develop their farm are confronted with the 
fact that the permits for the farms are given by the municipalities, on a local scale. 
S: Is that every five years or? 
W: No, no, when you get a permit, you get it for life. 
S: Oh, ok 
W: That’s stable. Nobody talks about that. But to get a permit you have to do that on a local scale. You 
have your own municipality. Here that is Uden. Above the municipality is the province, and above the 
province is the national government. And now it’s the problem who is doing what. Who has what kind of 
responsibility. Who is the one who says which area is to be protected, and that’s the struggle between the 
governments - the local government, and the middle government and 
T: levels of government, yes 
W: And that’s a big discussion  
S: They haven’t been decided yet? 
W: Not yet.  Some, some 
S: is there something around here? 
W: No 
S: No frogs around here 
W: Yes, I have a problem here with an airbase here nearby. 
S: Ah yes, we saw that 
W: One of the biggest NATO bases is here behind. 
T:  Ok. We saw the airstrip, we were wondering 
W: Yes, it’s not mine! 
S: No personal jet aye? 
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W: Nee, but some 
T: No, you can’t kick NATO out.  
S: Not really 
W: But some of the objects are obvious and everybody says ‘ok that’s a kind of a national park or 
something like that’, but for few years ago, every little forest was a kind of a protected area and now they 
are becoming more reasonable and say ‘ok, we have to give other kinds of definitions to those areas’ 
S: Yes 
W: But that means, that whole discussion meant, when you wanted to do something on your local scale, 
some of the local governments says ‘oh no, we’re gonna wait until the outcome of the big discussion. We 
don’t do anything at all’.  That means 
S: So you’re in doubt what’s going to happen 
W: So in some areas you have a kind of a lock, and some people had no confidence that it would change or 
become better. So they made a decision as well ‘ok, I’m gonna quit, or I’m gonna move’ or whatever. And 
all these aspects together made it a kind of a spiral that a lot of people got out of the business. 
T: They didn’t want to hang around waiting 
W: No.  
T: just in case 
S: So when is that to be decided? Is there a certain date when that legislation and all these areas 
W: That will become clear next year, I think. 
S: What’s it, has it got a special name or? 
W: Yes, Reconstruction. 
S: Oh it’s that one 
W: it’s called reconstruction, and the problem with this is that there is, within the legislation, there are a lot 
of connections. For instance, years ago we had a new legislation for welfare. After the pig 
T: the swine fever  
W: the swine fever.   The new legislation for welfare was in conflict with the legislation for the outcome of 
ammonia. So they made a legislation, but it was already effective, and then everybody found out it can’t 
work together, because it conflicts. 
T: How so? How come? I wouldn’t have thought 
W: The pigs, now the pigs have 
T: group pens? 
W: No, 0.6 square meters. In the new legislation – 1 square meters. That means, that per pig, your area for 
manure is becoming bigger, so your output for ammonia is also becoming bigger. Per pig. Because your 
S: More surface area? 
W: More surface, yes, more surface, so your output is becoming bigger. Yes, that is just one detail, there 
were many things in one legislation where the input in the other legislation didn’t match. And now they are 
trying to make the legislation so that it says  ‘ok, in a certain year you have to have certain welfare level,  
and in that same time you can also have environmental measurements’, and not -  like in Holland, the new 
welfare law was that in 2003 you had to already adjust to that 1 square meters. And that didn’t match with 
the ammonia legislation. Now they say ‘ok, lets go to 2008, because then this legislation is changing in 
European way’ and then this one they stretched the term to make the change.  
S: Yes, ok 
W: But they only decided to change it halfway this year. And you already had to do so in 2003 so, it’s 
going really really slow. But this is a very difficult discussion and that made a lot of farmers frustrated 
because they wanted to do one thing in the one side and there is always a kind of a limit on the farm. Or it is 
the area, or it is the manure problem, or it is the ammonia problem, there’s always a kind of an extra lock on 
your farm to develop it.  
S: So, obviously this costs money, this increase in space... 
W: yes 
S: So you get any subsidy for that? 
W: No.  
S: No? All out of your own pocket? 
W: Yes, it has to come from the market, they say.  
S: ok 
W: But the market isn’t paying! 
T: The government, the government had helped though throughout these? – you’ve had lots of legislation, 
especially on pig farming... 
W: Yes 
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T: Did the government subsidise anything?  
W: In the beginning, in the 70s and 80s, there was a kind of a tax reduce, and that’s why the pig industry 
became as big as it is, because of the subsidies. It was very interesting then to begin a pig farm; there was a 
lot of unemployment in Holland and agriculture was one of the main objects. They said ‘ok, people that can 
get employed in agriculture’ and then they had a kind of a tax-refunding system. That was interesting to 
begin a pig farm, and you got money, had the tax reduced - when you made money you didn’t have to pay 
any taxes. That is why the pig industry came up as it did. 
S: ok 
W: But in the last decade it isn’t the case anymore. The pig industry has to do everything by themselves. 
And I think that’s the best, because when you become dependent on certain kinds of money from the 
government, that means that they always can influence you because they always on the wheel then.  
S: Yes. 
W: That’s the problem.  
T: For MINAS, did you have to invest a lot, or not? Because as such, what can you do actually to reduce 
surpluses? As a pig farmer, it’s a bit limited? 
W: It is limited. You can do it on the feed side. 
S: Yes - that’s the main one isn’t it? 
W: What was the investment? The investment is that, in fact I’m paying that as well, but the people who 
deliver the feed here, they have to do analysis, they also do my book-keeping for MINAS. I don’t think 
many pig farmers do themselves. 
T: Why? It’s complicated? 
W: It’s complicated.  
T: is it? 
W: And those guys know the 
T: the tricks? Like all accountants 
W: And they have an interest for their customer, their farmer, to see to it that they don’t pay any tax fee. So, 
they are the ones who know the tricks. You can’t hassle or manipulate with the animal, because this system 
it’s locked on the  
 
Switch Tape 
 
 …where were we? 
T: the feed? You were saying something about 
W: yes, the feed industry – they know the tricks, they are the ones who know the tricks 
T: And they actually offer to audit, to do your accountancies for you so?  
W: Yes. For me as well, but I think 90 / 95% of the pig farmers let their feed company do the checking.  
Because in this system, you have to be very aware what your balance is. You still have to get rid of manure, 
and because of the costs of the output of manure, it’s very important that you that you sell, have to pay as 
little as much to get rid of it, but also to don’t get rid of more than you have to. So, it has to be in a balance. 
So they say, I do - every three months we sit together, we make the balance, and they say ‘ok, it’s good, 
good, good’ and then, last time, ‘ok, you still have to get rid of 100 of cubic of meters from about - that 
should be the sample, the outcome - and then it will be in balance in the end of the year.’ That’s how we 
work.  
T: When you go looking for an arable farm 
W:  ??? And that’s how we work with MINAS. So that’s the way we manage with MINAS. 
T: Otherwise it would take up a lot of your time then? It would take up a lot of time if you did it on your 
own, you think? 
W: Yes, and they know the tricks and they also - sometimes in Assen they are knowing that there go things 
wrong, and that guy, he want to,  Assen - it’s one of the departments of the, or the institutes, from the 
government who has the longest waiting time on the phone. So when you want to know something, and you 
call them, I put them on hands-free, I do other things, and then every time you hear a little music, and then 
‘Ah – so many people before you, so many people before you, so many people before you’ and after 20 
minutes, 30 minutes, then you’re helped and then you get someone on the line who doesn’t know the 
answer. You call back later because she doesn’t, she only works on the afternoons or she only works in the 
morning or...Let someone else do that, and he’s doing several cases for several pig farmers, he has the 
knowledge 
T: he has the overview 
W: Yes. And it’s going to save them a lot of work that MINAS is going. 
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S: So they’re looking forward to it then, probably, yes? 
T: Can you get rid of your manure by selling to processors? Or it’s not worth it? 
W: No, especially the last few years because a lot of farms stopped, because of the MAO system that came 
up; at that point we had a change in the market, the price of getting rid of the manure 
T: dropped 
W: went down. And one of the main reasons for getting manure processed or something, is because it 
should be cheaper then than getting rid of it on the fields. Because the price dropped, processing wasn’t 
interesting anymore; there was one other thing - the Dutch government didn’t provide any good legislation 
to provide to make it possible that you could do processing, not on a farm scale, but not even on an 
industrial scale. There were a few, Danish, how do you call? It was a Danish firm 
T: companies? 
W: companies, Danish companies who were here who wanted to do on a bigger scale manure processing, 
but it was very tough in legislation, in let’s say getting rid of the clean water that came out of the system, or 
getting rid of the biomass or the other products that came out, and there were some initiatives who still are 
working, but last week I saw that a few annual they stopped because selling, getting rid of the manure on a 
normal way, on the fields, was very very much cheaper than having a complete industry at the back of your 
farm, or on an industrial scale to process it there. Last week we also spoke with the government, that they 
should make it possible to make on a farm scale for bio-gas?  
S/T: yes 
W: For bio-gas, because in Holland it isn’t possible as well to do so. 
T: why not? 
W: legislation. 
T: it’s not allowed? 
W: It’s not allowed. 
S: It seems like a good idea 
W: and the main problem is because legislation is very tough, especially the legislation when  you want to 
make gas, you have to add bio-massa, green stuff, bio-massa, to get the process going, for the gas. And in 
Holland there is very tight legislation for waste, a kind of a waste law. And let’s say, when they cut the 
grass beside the roads, that is waste. You can’t use that waste. 
T: you can’t? 
W: In the bio-gas 
T: ok 
W: and that would be organic stuff. 
T: you could just recycle it 
W: You could recycle it on that way, but in Holland the legislation is very strict on that, and 
S: Why is that? 
W: now, now it’s changing. 
S: yes. It’s got something to do with exhaust fumes from the cars or? 
W: I don’t know exactly. I think there is a kind of an environmental lobby for people who have an interest, 
they have now, the government has to bring that stuff to composting? Making compost? 
T: compost 
W: Yes, compost. And there’s big money made by that because the government has to pay to put it there, 
and they sell it. So they get money on the other hand and they get money on the other hand as well. So 
T: They’re winners 
W: there’s winners on the both sides. Now the government is changing a little bit, and now last week there 
was a kind of a symposium, and now they said they want to make it more possible that, like I will be using 
straw in the future, that I can use straw and I can buy straw; maybe I can buy grass or buy mice or whatever 
to put in, and then make gas, but on this moment it’s not possible, no.  
S/T: Ok. 
W: And that frustrated that process as well. And nobody 
T: Even from the energy point of view it would make sense. 
W: It would make sense, but you also have the problem that you don’t get any subsidies from the 
government, you don’t make money on your farm. Then, you have to make a pretty good calculation that, if 
you want to invest 100,000 or 200,000 euros in such an installation, then it should be profitable in a short 
number of years because otherwise you can’t manage it financially. So, that’s why a lot of people said ‘ok 
S: too risky 
W: too risky, let someone else do the work, but 
S: So there’s no subsidies from government to support it at all. 
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W: No, no, nothing at all. So all the initiatives, most of the initiatives for working on processing the manure 
in any way, they stopped. Pure from economic reasons, and legislation reasons. It’s very difficult to get 
approval, and a permit, and in Holland then you have, when I have an installation here, that I process 
manure, then in Holland we have another kind of government - they call it Waterschap, that’s the 
government who has control over the rivers, the coast, but also the small ditches, also the rain water who 
has to get rid of 
T: all the water system 
W: All the water, the total water system, and the total land. And on the local scale, they have their own 
divisions, and I, as a personal farmer, I have to negotiate with my local waterschap it’s called – 
administration – about the permit to get rid of my clean water, and then you have the problem: is it clean? 
how you  gonna prove it, how many samples you have to take every day, every few days, every litre, every 
thousand litres, it’s a discussion, and they make it so tough for you that it’s not profitable because here 
you’re gonna process your manure but you still have to pay to get rid of your clean water.  
S: Yes 
W: And the problem is that you have a very complex…The reason I never did it is quite simple: I’m a pig 
farmer, I’m not a manure processor with all kind of an industry and a total refinery stuff behind my farm. I 
don’t have any interest in it, so 
T: You’d rather just take it to someone and be done with it.  
W: Yes, but I was chairman of an initiative here locally, and we could together, we had 850,000 cubic from 
pig farmers here in the area, and we tried on an industrial facility to build such a factory. But just 
S: pooling together? 
W: pooling together, and one of our demands was that within the range of where we wanted that factory, 
within 5, 15 km, everybody lived. That means that we have very low transportation costs to the factory. 
And we had so much volume, but after a few months we couldn’t get the permits, it was very difficult to 
negotiate to get rid of the clean water, all kind of problems that we said 
T: It was bureaucracy 
W: bureaucracy. 
T: more than what you had to invest 
W: And, and in long term we should have the problem that, first you want  - the pig farmers said ‘ok we pay 
one guilder for every cube we’re gonna do there in the future’. So we had 850,000 guilders. From that 
money we tried to get the permit. So you have to get all kinds of reports too, for the environmental reports, 
attractive report – all kind of reports, but that factory could really 
S: impact assessment reports? 
W: yes, a guide. And then on a certain moment it should be ‘ok, we have the permit, and now we have to 
build it. We need capital to invest in the factory’, and then these people should pay about let’s say 20/30 
euros per cubic meter to build the factory, and they also should have to sign for the next ten years that they 
bring all the manure to the factory. Otherwise you have a factory  
T: which has nothing… 
W: so when it would be cheaper then, to get rid of the manure in another, nobody delivers, and in a market 
who is changing, you couldn’t get the money together. The permit was a problem, the market changed so 
rapidly that nobody said ‘ok, for the next ten years you get my manure’ because everybody thought ‘ok, 
maybe I can get rid of it very very much cheaper as now, and I don’t go, I do..’ 
S: No-one wanted to commit to it? 
W: ‘I don’t want to commit, I don’t want any obligations with it’, so that’s the main reason, and now the 
few initiatives who are still working are the ones who are trying to aim on the bio-gas scale or direction, and 
that could be interesting. It is interesting in Germany and Germany is interesting because there is a kind of a 
subsidy for the 
T: yes, ‘cause it’s renewable, so I would imagine there might be possibilities in the future the government 
would 
W: Yes, should. But it’s, I think it’s very dangerous to hang over to the subsidies. 
T: No, no but or other kinds of, because it’s a big investment...  
W: Yes. Yes….Questions?! 
S: Well, I think you’ve covered most of them. I don’t 
T: I think we’ve done most of them 
S: I should think so, yes. Maybe we 
W: Next to MINAS there was still the old system, we call it the forfeiter system. In Holland when MINAS 
existed, it still does exist, you can choose for MINAS or you can choose for the figures the government says 
– norm 
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S: standard? 
W: standards. And the problem in Holland was that the standards were so far away from the practice that 
nobody used the standards. Today, I think, this is from the first chamber. And they did today, the day is 8th. 
In June of this year there was a member of parliament who asked to change the standards. The second 
chamber said it was ok, but in Holland it becomes law when it is approved by the second chamber and then 
approved by the first chamber. Second chamber is parliament, first chamber is a kind of senators - old guys 
looking at it. Most of the time when it’s approved in one it goes straight through the other one. And today 
that approval of the new standards – it’s approved today in the first chamber. There’s now it becomes law. 
And these standards are much more close to the practice as they have been. That’s the reason why the most 
people did MINAS - because those standards were way out of line and not really close to what it should be 
in practice. So now more and more people will use 
T: the standards 
W: until 2006 they will use these standards. 
S: ok 
W: But in MINAS we have a problem, that in MINAS they have a system of saldo. And some years in 
MINAS you have +100 and one year later you have -100. Everybody tries to get even on zero, then you 
don’t have to pay. This what we call saldo 
T: balance? 
W: yes, a kind of a balancing. What is happening now that the most people tried to get around zero. When 
here is a plus you have to pay79, and here you are short, and when here is zero a year back, you get it back. 
What happened now is that they did a desk study as I told you before that the phosphates and nitrates in the 
body of the pig were more than they thought they would be. That meant that they had to make an 
adjustment for all the 
S: previous years  
W: previous years, and what they did is they said ‘ok, everybody gets +5%’, but that meant that everybody 
is getting a plus now, because everybody saw to it that he had zero, but because on this side the effect was 
+5%, but that meant that you didn’t have, that you had to get rid of 5% less of manure.  
T: so in fact 
W: In fact everybody got rid of too much manure. And they made this correction back to ‘98 for all these 
years, so everybody is getting 
T: refunds 
W: refunds. Not in the way of getting money but in the way of getting, in the balance 
S/T: yes, ok 
W: that means that, especially in the fattening pigs, that meant when you have 5% here, and that means 
+100 and you have +5 here: 100, then when you add it up in the end you have +500, because every year you 
get an extra balance. When you know MINAS is going down, it’s going to stop, then everybody is now 
calculating towards 2006 saying ‘ok, I have a plus here, on paper. That means, on paper, I don’t have to get 
rid of as much manure as I should because I can calculate in the books, I can make a correction’ so 
everybody is now, in the next few years, on paper, producing less manure so they have to get rid of, on the 
official way, get rid of manure, so they don’t have to pay as much. That means that there is a lot of grey 
manure – it’s not in the books, but it exists.  
T. it’s on the fields. 
W: It’s on the fields. 
T: yes, but then 
W: that’s what’s gonna happen in the next few years; because everybody got the present for the 
recalculation because of the animal standards – call them like that – and these are the effects who always 
occur when you have a system like MINAS. It’s so complex and when something happens here it’s a kind 
of a domino effect, it works through all the layer, and it has nothing to do with environmental security or 
T: environmentally it’s going to be a disaster now 
W: That’s why, one of your first mails was that you found it so interesting because MINAS is a tax system. 
That’s what it is: MINAS is an ordinary tax system 
S: to make money 
W: to achieve money, and when you come in practice with it’s the same with all the tax legislation – 
everybody is doing his best not to pay. 
S/T: Yes, ok 
                                                 
79
 Interviewee sketching input/output 
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W: and that’s, that’s why MINAS, it became so difficult, so complex, and the problem is there were so 
many people who were involved in the development if it and in the managing of it, and there is a lot of 
changing persons, a lot of persons who didn’t manage it, they got out, someone new came in, and there 
were a lot of changes of people who were in charge. 
S: so there’s no continuity? 
W: there was no continuity and it is now very difficult to find someone who knows exactly how it began 
and why it is become what it became now, because it’s so complex and 
T: it was supposed to be quite simple, in the beginning, compared to 
W: Yes. Because the principle of MINAS is very simple.  
S: Yes, you read it in the papers ‘ah, what a great idea!’  
W: And now what’s, I don’t know if you - that one’s in English, what the Court of Justice said in Brussels. 
MINAS - just look at input, look at the hectares, look at the input. That’s it.  
And yes, now we are still making some adjustments to get a kind of a ceiling on a national level, to see to it 
that the production isn’t becoming bigger on a national level, for all the animals. But we were pleased with 
the outcome from Brussels! 
T: You were always against MINAS? – when it first came in?  
W: Not in the first year, because we thought it was a bureaucratic system, it was very complicated, but our 
offence against it grew as we saw what effects were from it. And the effects became aware one year/ one 
and a half year later, and one year later it became even worse, and then we became more offensive. But in 
the beginning we thought ‘ok, it doesn’t look that bad’. The objections we had in the beginning was that it 
only affected especially the pig farms and poultry farms. 
T: You covered everything, lots of information 
S: Yes, that’s great. Thanks very much. 
T: And they’re things you just don’t read about cos you’ve no idea how the  
W: Yes, but a lot of stuff I’m saying now it’s not something you put in a newspaper, or you spread around. 
Because we want, we don’t want to come in the picture like - because you could explain it as pollution of 
environmental and there is a risk and we say; that is one of the problems on the Ministry of Agriculture as 
well – a new system, and they are, how do you say? Last week I had a discussion with one of the main 
persons who put MINAS in legislation and he was still moaning, like when someone’s dead, he is still 
T: his baby 
W: Yes, he’s taken 
S: ‘it should work!’ 
W: What? 
S: still clinging on to it. 
W: Yes, but he said, ‘yes, but’, I said ‘You can’t give a 100% guarantee for any system, ‘cause it’s so 
difficult to get a 100% grip on production and using the manure and get the control over it.’ But you must 
not imagine when you have a totally complete big bureaucratic system that there is more guarantee than a 
simple solid system, that is so simple that people accept it, that people use it. Problem with MINAS was 
that at a point nobody accept it anymore, everybody was working with his own rules and in the end it was 
ok and everyone did their thing to Assen and on paper it was alright; everybody knew what happened in the 
practice, even on governmental level. 
And we didn’t want that to come out in the open because in the media, and we are still very 
S: don’t get so much good press? 
W: No, no. We are very fragile, our business. In Holland there is a lot of discussion on animal health and 
about animal disease, because we had here swine fever, we had the foot and mouth disease, and last year we 
had influenza with the chickens. Millions of chickens were killed and destroyed, not used for consumption, 
but destroyed. And that’s very difficult to explain to citizen who has nothing to do with the farmers, and in 
Holland 
T: ..if they’re sick, I mean?  With the swine fever one million pigs they had to put down? 
W: Yes, but the most pigs they killed they didn’t have swine fever but they had to kill them 
T: as a precaution? 
W: As a precaution. And that was because we have a vaccination policy in Europe that gives us this 
problem. And then you have a communication problem to the citizens, they say ‘there are too many pigs 
and they are too industrial held’. People that have nothing to do with swine fever. Swine fever is a disease 
already hundreds of years ago there was already swine fever, and still will be here. The reason that we 
didn’t have swine fever for the last decades was because we did it so well, now once it is here we cannot 
use our vaccination because it isn’t allowed from Brussels and they have to be killed, but that policy, as a 
farmer, I can’t do anything about it. And they ‘you have to change, and a lot of pigs have to get out of the 
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country, and the farms may not be that big’, but that’s not the main problem. I mean, we have a 
communication problem at that moment, and especially the media they had made a few, some magazines 
made a few, with film cameras and photos, they made very - how do you say that - they made a kind of a 
climate that was very much against us. They made very 
S: damaging to  
W: damaging pictures, and like how the pigs were killed in the swine fever and it didn’t go as nice as 
normally. And they always keep using the same photos, the same pictures, and that makes a certain picture 
that remembers the citizens 
S: sure 
W: then you have a communication problem 
T: A PR problem, yes. 
W: Yes. And the same with the foot and mouth disease, but fortunately the pig – there were no pig farm had 
to be evacuated or destroyed for that.  
T: So in the case of the swine fever they had to, the farms just killed off all the livestock? 
W: Yes. My farm was farm number 11. I lost my two farms here and I have been evacuated and seven other 
farms. I was evacuated here: there was swine fever on one of my farms here. When one of your farms is 
infected, they take all of your, all of the livestock from all of your farms. You’re now in the epidemic centre 
of the swine fever region. 
S/T: Oh –okay 
W: The first swine fever case was 3 km from here, and this is the area who was totally empty at the end of 
the epidemics. My farm was empty 14 months. I couldn’t get pigs for14 months. Then the area was 
released, and 20 months after I have been evacuated with my pigs, I sold my first of the new pigs 
T: You had to start again from scratch 
W: From scratch, yes 
S: So what did you do for 20 months, or 14 months?  
W: That’s the reason why I’m now the vice chairman of this organization. I didn’t do anything - I didn’t 
have any activities outside my own farm, but the point was our former chairman of our organization was at 
that moment also chairman of LTO, for the pig section. The swine fever broke out, he had to come to the 
Minister of Agriculture, and he said ‘ok, there is swine fever in Vanos – that’s the village. There was one 
night, and this is the most concentrated areas with pigs so there was a big alarm, and at that moment the 
government didn’t know anything about how many pigs are here, how many farms, and on that night, they 
wanted to make a decision ‘ok, we have swine fever here. We can’t vaccinate’ - it was the first outbreak 
with the new policy – ‘so we have to use the destruction arm – evacuate and destroy. But do we destroy 
1km, 2km or 3km? What do we do?’ By coincidence, I knew the guy, or he knew me; he called me that 
night, he said ‘ok, it’s close to you. Can you give me an approach, or an estimation, how many pigs are in 
the kilometre, how many in 2 km, in 3?’ In Den Hague they didn’t know anything about how many pigs 
there were. So 
T: they don’t have this kind of information? 
S: Well, they do now 
W: Now they do! Now they do! 
T: then they had nothing 
W: That’s why this one came, that’s why this one came. We all thought 
T: It wasn’t that long ago actually 
W: Yes, we always thought they knew a lot but they didn’t knew that much! So come that they got the 
information from me, and then they started the crisis centre here nearby; they asked me to, as a 
representative for the pig farmers, and in the beginning I knew almost everyone who was affected, I knew 
personally, and I could pretty much predict ‘oh he is doing business with this one and this one, he is doing 
this’ because just from common practice 
S: Yes 
W: and working as a farmer. So I rolled in, and then in the first week my own farm was affected. I said ‘ok, 
now I’m gonna stop and I’ll clean my own farm and I start somewhere else new.’ And after a week they 
asked me back, had a little bit problems, and so I did for 14 months  - I was a member of the crisis staff and 
now that means that, like in the foot and mouth disease - I was also a member of the crisis staff and now for 
the chicken influenza I was again a member of the crisis staff, not locally, now I’m in the Hague then.  
Because now I have, unfortunately, a lot of experience with crisis! 
T: Yes 
W: And still then you see some things always repeat themselves in the beginning of a crisis. 
S: They do the wrong things or? 
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W: They do the wrong thing. One of the main things that they do wrong is that in the beginning the 
government wants to do everything by themselves. Like 
S: don’t they trust the producers or? 
W: They don’t trust the producers or they don’t trust the industry. For example, the chicken influenza broke 
out; one of the first things I said, I said ‘ok..’ - they also used the evacuation mean to get it in a grip - I said 
‘one of the things you have to do is let those people arrange the evacuations who always arrange’. Normally 
when the chickens go to the slaughter house there are groups who do the work, to get the chickens in the 
trucks, and they do that all the time. ‘Let those people do that job and let the coordination and the logistics 
stop for the trucks, let them’ 
S: they’re the people that are good at it. 
W: They are good at it – that’s their daily job. ‘No’, said the government, ‘We’re gonna do it’. In no time 
they had complete problems, because the capacity was way too – they used too many people, the capacity 
was way too low, they were short of trucks, and they had all sorts of logistic problems. Few weeks later, 
other people came in charge and began to manage it, and then it 
S: started running properly 
W: started running properly. But then, the damage is done. Because that’s the one of the marks -things -you 
have to remember in a crisis. The first day, or the first few days are the most important. Because that’s 
S: to stop it spreading 
W: to stop it spreading and to get it locked. So I got involved in being a member of a board, and that’s why 
I, the animal disease – within our organisation that’s the reason why I have written my portfolio, and that’s 
my file. Because that’s a very intense thing such a crisis, time in a crisis, so I know a lot of people within 
the Ministry who are involved. And a few of those people are in Brussels now, because they are 
representing 
T: Holland 
W: or the European Commission or they are representing Holland now in Brussels. And that makes the 
communication a lot  
T: faster 
W: faster, easier, I can call them, I have all their cellular phone numbers, mobile phone numbers; I can call 
them myself. They call me when there is something going on so, that’s a lot better. 
T/S: Yes. 
T: You have your finger on what’s happening! 
W: Yes, sometimes! 
S: Some good came out of it then, in a way. 
W: Yes, some. 
T: Yes, it’s no joke though. I didn’t know your farm was affected as well.  
W: Yes, this is the area where it began, and most of our - the Southern part here of Holland - more than a 
thousand farms were evacuated and 
T: and for such a long time you can’t 
W: yes, because you have to wait until the last case of swine fever and then there is a kind of quarantine 
T: period 
W: period 
S: so many months or 
W: so many months.  
T: then ‘til you start again, no joke 
W: that’s no joke. 
S: Well, I think we have enough then!  
T: yes! We’ve taken up enough…yes definitely  
 
(switch off recorder, switch on a few minutes later) 
 
W:  our union is 3000 farmers 
T: 3000 
W: in total in Holland there are about 8000 farmers and about 11,000 farms – there are farmers who have 
one, more than one farm. And tomorrow we’re gonna hear it, but I think we are representing, in this 
moment, I think 55 / 56% of the pigs held in Holland. That means that we are representing the bigger pig 
farmers. And that I’m saying, tomorrow I will hear it, because tomorrow I will have to go to the Hague; and 
in Holland we have the social economical board – it’s from the government, it’s a very important 
institution. They count how many members we have and how many pigs we represent, and from that 
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outcome we get chairs in the Meat Board, in the national Meat Board, and the bigger we are, the more 
chairs we get. Yes, from pigs we are bigger than LTO according to the number of pigs we represent. And 
we’re 10 years old now so… 
T: your anniversary! 
W: yes. 
 
Tape off 
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Mr. Dick Oele 
(Levies Office) 
 
 
9th December 2003 
Bureau Heffingen, Assen 
 
 
Tape on 
 
D: You’ve been... in…? 
S: Well we arrived in Amsterdam on… 
T: Sunday 
S: Sunday evening. And yesterday was a very long day. We had to go to Odiliapeel? 
T: Odiliapeel. 
D: oh yeah.  
S: yeah, in 
D: Brebant, Brabant 
S: yeah, yeah 
T: went to interview… 
S: Wyno 
T: Wyno Zwanenberg, he’s a pig farmer; he’s the vice - chairman of NVV? – Pig farmers union.  
D: Von Kramer or Von Berg? What’s his name? 
T: Zwanenberg 
D: Zwanenberg 
T: I’m not sure about the pronunciation 
S: Wyno Zwanenberg, yeah.  
D: Yeah. 
S: So that was a long day yesterday, a lot of travelling 
T: We basically crossed the Netherlands yesterday. 
D: First to the South, and then…you have also talked with people in The Hague? 
S: Not yet 
D: Of course you may  
T: that’s on Thursday 
D: On Thursday? 
S/T: Yes 
D: Who are you going to speak with? 
S: It was Bart Crijns 
D: Crijns, Bart Crijns 
S: And also Jacob Vaarkamp 
D: Oh yeah 
S: Yeah. And also we’re going to be speaking to someone from the LTO on Thursday morning. And 
tomorrow we’re off to Wageningen? Very difficult to pronounce these names! 
D: Wageningen 
S: Yes, the university. 
D: The university, yeah.  
S: And to speak with someone from the… 
T: DLV, advisory group 
D: Oh, yeah. Ok. 
S: And a couple of others as well… 
D: So, some practical information is what you’re looking for. 
S: Yeah, yeah. But we’re mainly interested in the administrative aspect of MINAS and MAO. 
T: We found out it’s MAO in Dutch? – The MT - manure transfer agreement system. 
D: Yes 
T: That’s because we….MiTAS, but it’s MAO in Dutch right? – the contract system 
D: Yes, the contract system for manure… 
T: manure transfers 
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D: transfers. That’s not really manure transfers, it’s just to get a ceiling on the number of animals which are 
being kept here in the Netherlands. 
S: But does it actually do that? Doesn’t it actually let the farmer keep as many animals as he wants? 
D: Well, it is more… 
S: Just as long as he can… 
T: dispose of manure 
S: yeah – go into a contract 
D: We have two systems for the ceiling. On national level.  And that’s the production rights - and that’s the 
system of production rights, and this kind of MAO system. And… 
S: The production rights are going out in 2006, is that right 
D: yeah, maybe. By 2007, or the MAO will be stopped. It’s all in discussion now 
T: because of MINAS as well? 
D: ...MINAS 
T: MINAS has to be, has to go as well…so... 
D: Yes, ok, yes. You have what the Court of Justice in Luxembourg, you have the… 
T: Yes, we’ve, we read the case…..the verdict 
D: the case. Ok, the verdict yes, that’s it – I was looking for that word 
T: The different points 
D: Yes, that has to be finished. And the plans are that it’s be finished around January 2006. Then we start a 
new system. And we are now follow a discussion how that will be…a different type. It’s a very difficult 
discussion….but to start with, we did a…we do have now a system of production rights, and the MAO 
system. That’s for the ceiling of the number of animals in this country. And the production rights system, 
you know you can say, it’s a very conservative system. And you get some number of rights, as farmer, and 
especially that’s going about pig and poultry…that’s the most important ones, because the milk cows is not 
a problem because of the super levy system of the European Union. But, this system gives you a lot of sure, 
of surety, you are certain of which numbers of far.., of pigs you can keep, you may produce – kind of a 
licence to produce; but there was much discussion, about in 1999, and the farmers’ organisations came with 
a new proposal, and that’s the MAO system. 
T: Oh – they came up with it. 
D: Yes, they came up with the proposal, and that’s more dynamic a system, that you have to have enough 
land for yourself, or that you have enough contracts with arable farmers, or export, or to, how do you call 
that… 
T: dispose of it 
D: yes, to dispose of it, but to make products of it in another… 
T: or a processor 
D: process - is processing the manure, processing the manure. So that was really a good proposal, but when 
you look to how it works, we are not so satisfied about it; we think that if you go in with, if we go through 
with this MAO system, that the number of animals and mineral, number of pigs and poultry will rise. Of 
course, it’s always dependent from the economic situation, and the prices are very low, it’s very, it’s going 
very bad. But, if it’s going good in this sector then everyone is going to keep more animals. 
T: But isn’t there 
D: it’s logic  
S: yeah 
T: Isn’t there a limit anyway though, because of the land? I mean the numbers can increase  
D: there’s a number, yes, yes  
T: but there’s always a limit 
D: There’s a limit for the land of course, there is a limit. That limit is much more bigger than the number of 
production rights you even now have. 
S: Yeah.  
D: So 
S: So, theoretically there is actually enough land in the Netherlands to sustainably have all this manure? 
D: Yes, that’s right, that’s right. Ok. 
T: there is 
S: So you could say maybe it’s more of a distribution problem, possibly 
D: This is, of course there’s a distribution problem in this country. 
T: ‘cause there are some provinces that are intensive, or not? 
D: yes, that’s right, and that’s the big difference with Denmark. That we have all the production of poultry 
in the south and east of our country. 
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T: Although in Denmark as well it is, the pig sector is concentrated in Jutland. But they’re not so intensive 
as here, they have more land 
D: Oh…I’ve been there some several times.. 
S: really? 
T: they have no problems? 
D: The most intense - I’ve been to the most intensive area in Denmark – it’s a little island in the south – 
and, off Jutland (near Sonderborg) 
S: yeah 
D: south of Jutland, to the…when you come in Denmark from Germany and you go just North…South 
Kobing, North Kobing?..I don’t know...it just like the province of Groningen in the Netherlands, Kroning 
here 
S/T: ok 
D: it’s just, it is arable area. For us it is not intensive at all. No, not at all. 
S: Ok, because we were speaking to someone who said, in his opinion, some parts of Denmark might, well, 
were becoming just as intensive as… 
D: No, not at all 
S: But you’d say no? no, ok 
D: Not at all, quite different. 
T: No comparison? 
D: it’s quite different, it’s quite different 
S: yeah 
D: Totally different, it’s totally different 
S: They haven’t got nearly such a big problem as you have over here 
D: No. No…you’ve a keen clever you’ve quite another keen system. And so, well you have been to 
Odiliapeel yesterday, but if you look around, everywhere there are stables, everywhere.  
S: Yeah 
D: there are streets of stables with pigs and poultry, etc. It’s… 
T: Actually there was no smell of manure – I was quite impressed. 
D: That’s right. That’s one of the things that has been bettered since 15 years ago. 
T: It wasn’t in fact at all annoying, and the air was quite fine 
D: No. But that it is, that’s the technology they have used 
T: The new housing? 
D: the water-washing and so etc, of the air. 
T: yeah? But… 
D: Yes. That’s very good regulated. Yes, really. That’s good, it’s very good down there. 
S: We noticed more when we were at various stations, on platforms at train stations – it smelt more of 
manure there than it did  
T: near the farm 
S: at the pig farmer’s, so… 
D: yeah, quite 
S: interesting 
D: yeah, yeah, that’s right. 
T: But you think it’s a problem because they’re - ok they’re all concentrated in the same area -  and you 
think, but they can actually get rid of their manure? Or...? 
D: They can get rid of the manure. But the central problem we do have in our manure policy is that they 
have to drive some kilometres to get rid of that manure 
T: I read hundreds actually at one, on one article, but I don’t know if it’s…. 
D: Na, they have to drive it to the north of this country - that’s about 100 - 120 kms. 
T: yeah 
D: And of course in the surrounding there is a certain space to get rid of this, this manure, but a lot of, a 
large part of the amount, they have to drive further away. And that costs a lot. When you look into the 
economy of a farm, they have to pay about 10 to 20 euro per tonne manure. So if you - and one pig is 1 
tonne of manure per year, one pig-place you have to say – so if you got a thousand pigs you got to get rid of 
a thousand tonnes, so it’s about 10,000 euro. 
T: Aha, so quite a part of.. 
D: It’s quite a part of the cost for a farmer and, they are always talking about – I don’t know if you have 
marked it yesterday, but when I ask farmers how much of the part you have to pay for manure, then they are 
talking about 10 / 15 % of the total costs it’s going out for to get rid of the manure. So, it’s quite a lot. So 
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S: And they don’t get paid any money for the manure at the other end, do they? 
D: No, they have to pay, to…to the arable farmer 
S: yeah, ok 
D: this, just a little bit...it is changing now. It is now on the …the arable farm get it now for nothing, so he’s 
not anymore paid for it 
S: so it’s a free resource 
D: it’s not a negative price. It is on a plane level, you could say. 
T: Well, it still pays them, I think - the arable farmers – they don’t have to invest in fertilisers. 
D: They can use just fertilisers. Yes, that, that’s it, that’s take, that’s free basis, yes, yes. 
T: isn’t there but, there’s a lot of checking involved? - I think, in the system. 
D: yeah 
T: Like you have to stay getting receipts, and the farmer rather has to get receipts...and so on 
D: Yes, yes 
T: And so you’re, the Levies Bureau, has to double check..? all these 
D: That we are double-checking all these things, yes. There are really only…this is main part of our way to 
look at, to control the system, is that the manure is going out to arable farmer, and that it’s not used on the 
own land or the neighbour land or…somewhere else. And then we have a very difficult discussion also with 
the export. We think sometimes they are exporting the manure but they don’t do it. They just don’t do it on 
paper 
S: So fraud 
D: Yes, yeah 
T: between the farmers 
D: between farmer and…the people who are transporting the manure. Because, for them they are all costs 
they have to make. There are also transporters who drive the manure to Brandenberg, behind Berlin, 
because there’s a lot of arable farming there. 
T: But they 
S: Isn’t that illegal, to export pig…? 
D: Yeh, no, not pig. 
S: No? 
D: poultry manure. Only poultry manure. 
T: Oh, poultry they can export 
D: pig manure is forbidden in the European Union. 
T: forbidden 
S: Yeah, ok 
T: they don’t do that, so? They would, it would be the poultry manure that they would take to Germany. 
S: That’s something to do with swine fever, isn’t it? You can’t take the… 
D: yeah and…yeah, that’s right. Yeh. That’s right. 
T: Health precautions 
D: Poultry manure is…less, less risks you could say. 
T: but then, the arable farmer doesn’t have to issue some receipt or something? 
D: Yes, also.  
T: So he’s 
D: But the point is you don’t know where it’s going… 
T: No 
D: because then it’s export…. Herr Huna, herr Huna, who is Herr Huna? We don’t know, we don’t have 
even the possibility to control that, you know that’s another country 
T: No, yes, but the…I can imagine that it’s exported once it’s… 
S: Yes 
D: Yes, we have…we are just looking for to…to the transporter, and 
T: in that case 
D: and you have to, you have to be certified in a certain way to be allowed to export the manure. So that’s 
how we control it. 
T: Yeh 
D: And we are looking…we have an inspection service who controls near the frontier, that’s going out 
T: Ok. But it’s not a problem with cattle or pigs, in that case? – because, they don’t try and export it. 
D: No. They don’t do it. 
T: they can’t. 
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D: they can’t. Yes. They just can do that, but it is only farmers who are producing themselves, who also 
have land on the other side  
T: Ok, 
D: of the country.  
T: yes, then they’re allowed. 
D: There’s a quite, there’s a quite…very important difference with your country. We have a big frontier 
with Germany and with Belgium. So there’s a…there’s a lot of traffic 
T: adjacent 
¨D: a lot of traffic …you are work in European Union so there are no frontiers, so that they are 
Y: yeah 
D: That’s why, certainly 
T: It’s harder to control then 
D: yes, ye. It’s harder to control it. And a lot of farmers who have land in both countries so they may use it 
on the other side. Yes. But the big, the biggest disadvantage of the MAO system is the manure is not real 
going to, going to these persons. 
T/S: Yeh, we 
T: we were told that yesterday. That you have the land, but then it’s up to you where…but I didn’t 
understand how that works, because if you do get rid of it - find a farmer closer who’ll take it  
D: yep 
T: So you use his land, but then someone else is registered that that land is his to use 
D: ye 
T: so it’s very confusing how you can actually… 
D: Ah, that’s because we have the MINAS system, and we do have the MAO system, and the real manure 
streams is regulated by MINAS 
T: It’s what they’re taxed on 
D: yes, tax system. So you may….accept the manure, amount, if you don’t cross… the loss norms, in the 
MINAS systems. The MAO system is a total different system. You have, before you’re going to start with 
production, the…before year, a year is beginning; you have to have enough contracts to keep the animals 
which you have. Which you want to produce that year. 
T: that is to control the ceiling. 
D: yeah. It’s to control the ceiling, just the ceiling. 
T: yes 
D: Yes. This is not 
T: It’s got nothing to do with where the manure goes in practice. 
D: No, nothing to do with that, nothing to do with that. 
T: So as such, that is just…it’s like a registry. You don’t really control anything to do with that, it’s 
just...permits to start up 
D: Yes 
T: and keep the level and…there’s no actual running; it doesn’t have a running…a day-to-day thing.  
D: Yes 
T: That’s MINAS is the day-to-day 
D: that MINAS is the day-to-day, which is running the day-to-day things. Yes. Yes. That’s very important 
to keep…  
T: keep them separate 
D: the difference in mind, keep them separated. Yes. 
T: Yes, the MAO is instead of the production rights. 
D: Mhm…yes. ‘Cause that’s one point, and …and yeah, to my view, my viewpoint is that the MAO system 
will...not regulated what you want to regulate - the ceiling. 
S: Yeh….it seems to be able to: that pig farmers can actually still, you know, increase and expand the size 
of, how many pigs they have….regardless of the MAO system. 
D: Well, you have of course a ceiling because you have a certain amount of ….of, of.. 
T: land 
D: agricultural land to account. 
S: yeah 
D: But are such a lot of out ways...to get more right to produce. Because you can go to your grandmother, 
or to someone else who don’t use it, who use the land only for …to keep his horses, or…that kind of things. 
Or… 
S: So you can use their production rights or…? 
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D: Yeh, they have production rights…. As long as it’s agricultural land.  
S: Yeah, so… 
D: The, the…the few hectares of a dentist, to keep those horses there – they can be used as a …for the  
T: theoretically  
S: How many, how many 
D: theoretically, but also practical 
T: But in practice then you can’t, use it in fact, to distribute manure....kind of 
D: Yeh, you can’t use it but we say farmers less than…of…when you got less than three hectares of land 
you are not in the MINAS system, so… we are not so interested in what you are doing. 
T: No, what I mean is like a farmer who gets these contracts, you know -  a bit here, a bit there, and so 
on…but I mean, he has, so to speak there is this available land, that can support his pigs’ manure, right? 
D: yes. 
T: but in reality it’s, it’s not so, because like if the land is being used just for horses to run, 
D: yeah, that’s right 
T: you’re not going to put the manure there. 
D: Yeh, that’s right 
T: in the first place 
D: Yes, that’s right. 
T: So it’s like a hole in the system 
D: Yes, that’s the hole in the system. And the other hole, that is the export. It’s very difficult to control that 
T: you can’t control it 
S: Yeh 
D: And, if you’re going…if you are…because at this moment, the ceiling is regulated by the production 
rights. That’s the ceiling in this moment.  And if you…get rid of that system, then the MAO system has to 
do it…and…yeah, they are trying to...when they, if they want to expand, or their, the number of animals on 
the farm, I think there comes a situation when it is very attractive to…to fraud the system. And fraud on this 
system is very, I think it’s more easy; let’s say it this way, it’s more easy. You take some risks, yes….but 
the whole things have to be discussed next year! 
T: Again, yeah. 
D: Which system you going to introduce here. There’s also, only one point that the Commission has said 
‘you may not expand your number of animals….here in Netherlands. 
T: Really? 
D: Yeh. 
T: They’ve decided that? 
D: They’ve decided that. 
S: And when does that come in, then? ‘Cause… 
D: That, that has been said in the negotiations about derogation 
T: ok, about the grassland derogation? 
D: yes. Yeah – the grassland derogation. 
T: Is it going to be though, the overall, or it’s by sector as well, like..? 
D: No, overall. 
T: Overall. 
D: No more manure production here in this country. 
T: So if the number of cattle go down… 
D: …it’s ok 
T: the pigs can go up a certain amount 
D: yes, that’s right 
T: But you have to keep that...the amount of produc…nitrates production as it is 
D: Yeah, yeah.  
T: that’s going to be… 
D: Yeah 
T: difficult to control 
D: Yes. 
T: Yeah, ok 
D: Yes. 
S: So you’d be able to, even though… pigs are the problem, if you like….if 
D: and poultry 
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S: yeah, yeah…if the amount of cows go down, you would, you will actually be able to increase the number 
of pigs that are in the Netherlands 
D: as far as it is theoretical as possible, so… 
S: Ok 
D: But we have now a system of production rights when that, where that is not possible. 
T: Yes, it’s… by, by type, right? 
D: It is by sector, yes. Just production rights for pigs, production rights for poultry, and production rights 
for…the other, cattle. 
T: Do you think that’s a good system? 
D: Yeah, it’s very good system. 
T: It is? 
D: yes, to my view, it’s a very good system. 
T: economically, or. …environmentally? Environmentally. 
D: Environmentally, and I think also economically, because if you going to, going to the MAO system, you 
have every year to pay a price to arable farmers to have the… 
T: Land 
D: enough, to have land, to have enough contracts. And production rights – you have production rights, no 
problem. If you want to expand, ok, you have to pay for it.  
T: but it’s not 
D: For new production rights. But you only have to pay for…to exp… the number you want to expand. 
T: a one-off one…a one-off 
D: yes. And the AMO system you have to pay every year for that amount of land. 
T: And the farmers prefer that? 
D: The last they prefer MAO, because the prices are very low now. And they are also enterprises. When 
you talk yesterday to the farmer, I think he wants the MAO system because he has it in his own hands 
T: it’s more flexible 
D: It’s more flexible. He can play with it, and..yeah…production rights…you can only sell and buy them! 
It’s all over. 
T: I think is...a problem is because the government takes 30% whenever a transaction occurs, so I 
suppose… 
D: that’s over. 
T: that’s finished?  
D: Yeh, that’s finished.  
T: Ok. 
D: We think now that we have, on the whole level, we do have a certain kind of equilibrium. 
T: So there’s no need to diminish 
D: No need to diminish, 
T: decrease further 
D: …the number of animals in this country. So we can do it in this way 
T: they might prefer it. 
D: Yeh. Yeh. That’s the situation. Yes. But these systems are the most simple one, the MAO and the...the 
production rights system 
T: compared to MINAS? 
D: compared to MINAS, yes. 
S: What is your general opinion of MINAS then? 
D: It’s a very good management system. 
S: Yes. That’s where it was used before? 
D: It was used before, not so…just people, farmers who are interested in it, and….yes 
S: It wasn’t widespread before? 
D: No, it was not widespread before. They were trying it, and always…to, to stimulate farmers 
T: to be more aware 
D: You always stimulate some farmers, but not all. We are talking about 10% or something like that.  
T: Ok, it wasn’t much 
D: It was not more than that…. So the whole introduction of MINAS…is…one advantage is that all the 
farmers were more aware what they, are doing on the farm, so…and I see a lot of farmers who criticise 
MINAS a lot, and they started, especially the milk cow farmers, the intensive milk cow farmers, and then 
they start to do it like that, and they’re thinking in groups how to better the situation, and  
S: there was 
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D: they became very enthusiastic. 
S: Cows and opportunities, and various..? 
D: How to manage it, how to manage the minerals. 
S: yeah, yes. 
D: And they, they earned money with it. Because they were also always used to put the manure on the land, 
and then also the fertiliser on it, etc, etc. So they were doing it better in the...in the cycle or how they are, 
were farming, look from the environmental viewpoint. And they became very enthusiastic. And some are, 
some people are also…involved in the…advanced farmers group, who is basic, who are discussing how to 
do things better. Yes. And they are supported by the government. Do it that way. Chances for …Chances 
for Cattle Farmers, that’s how it’s, how it’s mentioned. About 20 farmers in this country, 20 / 30 farmers, 
all spread, all spread all over the country. 
T: experimenting 
D: Yeah, experimenting. And…but a lot of farmers…were keep aware of the situation, what they are doing 
on the farm - so that was very positive about MINAS. And…but we are now in the situation that the whole 
system is about dead. Yeah. 
S: yeah. 
D: It’s not only by the verdict, the Court of Justice, but also to implement such a system, and to keep it in 
the air, is a very difficult one. It’s a very difficult one. It’s too complicated. 
T: there’s too many, too many checking you have to do? 
D: there’s too many checking, there are too many…. variable…  
T: Param…. variables? 
S: Variability or…? 
D: Variabilities in the system, too many points to criticise the whole system. 
T: Yeah, we were told 
S: What sort of? 
D: Yes? 
S: What sort of points are…sorry! 
D: yeah, more  
T: Yeh, we were told that it can vary, scientifically, the actual measurements…? 
S: What points are the...are the sorts of weaknesses in the system then? 
D: Well, to start with, of course the weighing - the manure. To make precise how much nitrogen and 
phosphate is in the manure. And we do have a system which, where you have to take some samples from 
the manure when you transport it from the farm. And…then it’s going to a laboratory, to analyse it, and 
always, you, you, you can’t get it precise, you can’t get it precise. And the…MINAS it’s just a little bit like 
a fiscal system, but money is…yeah, that’s very easy to calculate - you have to, you have not….you have 
buy something, or you have not buy something. Money going out, money going in. And you try to tier it as 
nitrogen going out, as phosphate going in…nitrogen going in, nitrogen going out, this phosphate going in, 
phosphate going out. That, that’s a simple, not so simple like that. Because you always have to measure, to 
analyse…I mean, if you going to analyse you have always certain…you have always a spread 
T: errors?  
D: it’s that figure 
S: yeah 
D: or that is very, very… 
T: oh yeah, the… 
D: there’s a very nice figure – deviations 
T: you have the standard deviation 
D: (going over to a board, sketching standard distribution) But you have always this, or you have that over 
this, it’s a very difficult one.  First you need to analyse the manure…you see here a lot of differences. 
T: How much...like? 
D: Ah..it can differ from, from…it can differ 100%. 
S: ok 
T: that much? 
D: Yes, yes 
T: ok 
D: But scientifically they have make…some, some experiments, before they go in the system, and they said 
‘well, on the average, the difference if 15%’…so ok, it’s 15% low, 15% above, so when you took a lot of 
samples, then it’s about…the average. That was about the …the image, the theoretical  
T: before 
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D: before, theoretical view beforehand. But you see that a lot of…some farmers are going on 
the..on…every…always below, and some farmers are always… 
T: above 
D: above. 
S: that, that’s luck was it, or...? 
D: its just luck, it’s just luck I think. It’s just luck. Yeh. So then they have to pay a levy. 
T: Even if they got rid of everything? 
D: Yes, even if you got rid of anything, everything, and that’s…that’s, yeah – you can’t defend it 
T: It’s not fair. 
D: it’s not fair. So, you get, you get this discussion about the system. You get discussion about the system.  
T: So they would always have to…they can’t take…I know…the ins and the outs – do they have to measure 
everything, or do they take estimates instead?  
D: No 
T: Or it doesn’t work out? 
D: No. You have to...if you are working in this system you have, you have to make, to do some samples and 
T: on the manure? 
D: On the manure. Always. Yes. Yes. 
T: Ok 
D: You have to do it. The second one is that you have always …when you take a sample; when you do it at 
the beginning you get some other sample, then you do it at the end, when you take manure out of the stable 
S/T: yeah 
D: stocks, the manure. So that’s...that’s a problem. And for…for poultry manure, we can’t do it even 
S: No? 
D: take samples 
T: No?! 
S: Ok 
T: why not? 
D. It’s…it’s such dry… 
T: It’s … 
S: Yeah, ok 
D: You can do it 
S: You can’t add water, or… 
D: You can’t do it automatically. So, it’s like pig manure you can do it automatically, certain times…you 
can automise it. In poultry manure, you can’t do it.  
S: Yeah 
D: And now we are doing it, taking something with the hands, you do it in the sample, and you go like 
(miming ramming a sample into container)…you put some phosphate and nitrogen and…! And it’s. 
yes…and that happens, everything happens in the manure…everything happens. 
T: Yes, the poultry seems to do well! 
D: yes, so…and …so that, that’s…yeah, you get some deviations, and what’s going on in the, in the stock 
of the ….in the stable, and the main stock. You had also different situation, every farm is a different 
situation. 
T: Depending on how he manages… 
D: How manages, or what kind of stock he has. 
T: And MINAS doesn’t…take this into consideration 
D: You don’t take everything out of the...out of the stock. You take the...the manure which is not…now the 
phosphate is going down, that’s the problem. May be a problem, you don’t know. But you also discussing 
that. And if the, if the… pig is going out of the stable you sell it…that’s, that’s…you, it varied also….the 
MINAS system you have to calculate that how much pigs you can sell, and every pig stands for a number of 
kilograms phosphate and nitrogen 
T: that’s standard 
D: That’s standard 
T: Yeah 
D: Yes. That, that also differs from farmer to farmer, and….so that’s a different one, and that’s a difficult 
one, and then you have the feedstuff that’s coming in the farm, and that’s also…you have to analyse how 
much nitrogen and phosphate is in it 
T: If, don’t the feed suppliers... 
S: but shouldn’t it say on the packet? 
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T: yeah, don’t the feed suppliers 
D: yes, of course 
S: ‘Cause then it …does it still…varies 
D: Yeah, yeah 
S: Yeah, ok. And how much does that vary then? 
D: You don’t know 
S: No? 
D: you don’t know. 
S: So there’s all these variations everywhere on..on  
D: I only want to say there are a lot of...a lot of factors, which are very important for the outcome how 
much phosphate and nitrogen is in the manure, which is then analysed. So there are a lot of uncertainties. 
And, and…so the whole system is a...is a black box of uncertainties. 
S: Ok 
D: Also, how you farm, how you are farming on your farm…it’s, that differs from farm to farm. 
S: yeah, yeah 
D: So you get a certain...approach – how you are doing it, but to...to put it in a kind of physical system, it’s 
a very difficult one. 
T: It’s not stable enough? 
D: It’s not stable enough; it’s not stable enough.  
T: to tax people 
D: No. to tax people, yes. And that’s, the whole discussion…is this discussion: how we have to do it, how 
we have to penalise farmers. Because we think in some way, ok, we are doing good. But in others ways it’s 
right a mistake, it’s not good that we are penalising such a farmer with such levies, because he’s get rid of 
all the manure, he’s doing good, but… 
S: So it’s not fair, is it? 
D: it’s not fair. 
T: What happened in those cases? Did they pay the levies? 
D: No…they don’t pay anymore the levies, from what I see. And...they are just going into…they, they…we 
have to put a levy for that, because… he’s calculated himself a levy……he don’t pay it and we send  a 
…just a…what do you call that, in fiscal terms?...that he has to pay that levy, and he is going into a 
juridical.. 
T: court 
S: yeah 
D: to the court 
T: You have many of these? 
D. yes, of course, we have a lot. Yes, and they are discussing, discussing, discussing… 
T: At the same time it’s all changing 
D: All, the same time the whole thing is changing. Yeah…no, certainly they don’t pay anymore I think. 
That all this, the system it’s going down. 
T: So ‘til when have they payed? It started in ’98… 
D: ’98 - there are a lot of farmers did pay. And….but we also see that a lot of farmers in this system, they 
are…habited to it more, they see what they can do - what’s going in, what’s going out – and they are 
not…they don’t come out on a levy. They are more coming out on a…on a saldo, we know. If 
you…have…a… 
T: deficit? 
D: deficit…yeah, you can say it you have a deficit, you…you may use that in the next year 
T: Oh? 
S: Ok. 
D: to compensate, the levy. If you come in on a ….yes. When you are going up to the loss norms  …and 
yes, you may compensate it. But you see now that a lot of farmers got a saldo in that, 
S: Yeah 
D: they said 
T: they managed to? 
S: So they managed to. 
D: they managed, yes 
S: somehow 
T: All, all the? 
D: Yes, yeah. They see how it’s working. Paying is for the… 
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T: the idiots? 
D: stupid people! what you always say about taxes! Yes. 
T: Yes, that’s typical of a tax ….ok 
S: Ah…we heard yesterday that everyone’s been given a 5%...like an increase in… 
T: pig farmers, as far as I know 
S: yes, yeah 
T: because they 
S: they found out that pigs actually contain more phosphate than they thought in the first place, when they 
leave the farm. 
D: yes, that’s right.  
S: Ok 
D: And we are restorating that. 
S: So how does it, how has that been worked into the system? 
D: What we will…there were some scientific people, the same who put the norms in 1980,1998, who said a 
few years later well, this, that’s not good. We have to change it, there’s more in it than they thought.  
S: yeah 
D: So we have to…restorate that, from 1998. 
S: Ok, so backdated, all that? 
D: Backdated. Yes, we have to do that.   
T: that’s a big job.  
D: yes, big job. We are going to do that…we did already do that in…in a loose way, to the farmers…every 
pig farmer doesn’t have to pay any levy, until the moment they…receive another… 
T: from the… 
D: Yeah, they get another…I call that a message from us. 
T: a bill 
S: yeah. 
D: Another bill from us…if they get the bill. 
S: yeah, ok 
D: So we are restorating that this… next year, the beginning of next year. We are sending to all these pig 
farmers and…a message 
T: How many people work at the Levies Bureau, on MINAS? 
D: On the highest level, about 600 people.  
T: 600 people 
D: And now there are working about 420. 
T: there are less now? 
D: yes, there are less now. We are going down. 
T: And this is all checking? – the checking the returns… 
D: it’s just administrative checking, we are not some…yes, just administer checking…a fiscal…fiscal office 
you can say, all checking. And are about 80,000 of… 
T: returns? 
D: returns, yeah. 80,000 farmers, you can say. 
T:Yeah 
D: yeah. And they fill in this kind of …information (tapping a MINAS form) 
S: Yeah 
T: Ok, ok…we don’t have a copy of one 
D: Yeah, it’s all-Dutch but you don’t have to… 
S: No… 
T: So this is a typical return? 
D: Yes. I think I can find that, but…. you’ll see the problems we have with this kind of system. The other 
very important thing why MINAS is going to be dead is that, even if...if the Commission said ok, it’s that 
the system is becoming more and more complex. And it was very interesting your study…that you said in 
the capitalistic society you always have this question when you took some environmental rules, that 
the…the surrounding is looking for a way to get rid of it. 
S: yeah 
D: Or to get more easy, and from an economic point of view it is such a power to mention that way, and that 
we see also in the MINAS system. Very explicit. Every year, every year, they were becoming….we thought 
we got a very flexible system where the farmers can manage their way, even if they are pig poultry, pig 
farming, cattle farming, pig poultry…..pig with poultry farming, or biological organic farming, etc. etc. 
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Every combination is possible. But…it’s not so fined as the practice is….. there are always exceptions. And 
every, every time we have to deal with this kind of exceptions. Yes. Very important. So we get a kind of 
Christmas tree, which is a…very expanded.  
T: Ok. There is no standard…every single case takes much more time than…you expected 
D: yes, you start to expand it, but …always there are situations where 
T: special cases 
D: yes, special cases. The last one is about the geese. 
T: The geese? 
D: Yes.  
S: Something we haven’t heard about 
T: No! What about the geese?  
D: Well, we have in our country in which the geese is coming in the winter to the Netherlands, from North 
Sweden and 
S: Ok! – migrating? 
D: Migrating 
S: I see, ok. Nothing to do with farming then. 
D: Nothing to do with farming, but…but they are coming here to eat the grass on the land, and also the oat 
and the wheat, the winter wheat etc...so, the arable farmers and the cattle farmers have to use more fertiliser 
to get a production on the level, because all the geese had…take the dinner from the land. So 
T: ok 
D: we have now to compensate these farmers for the kg nitrogen, kg phosphate 
T: because of the migrating geese 
D: yes. So far it’s going. Such a detail 
T: it’s the new one, the latest one 
D: the latest one. And it’s not going to leave the next 20 years. We have to calculate it everywhere… 
T: Oh… 
D: because we are asking farmers to produce on such a fine way, such a precise way that they are looking 
for all the gates to get rid of it, to keep, to get more…space for farming, and to keep their production on a 
level which they have learnt is good; that’s the optimal level 
T: the economic one 
D: the economic one 
T: not the environmental one 
D: not the environmental one, yeah. Yeah. 
T: Have they had to invest a lot, you think,  ‘cause of MINAS? I mean, they have the taxes, which is a 
cost…but… 
D: yeah..that, that depends. I think for arable farmers it’s a very easy system.  
T: Yeah 
D: It’s very easy one. But for the pig and poultry farmers it’s much more complicated, so they have to 
invest; management systems, such as that, but not so much. They have to 
T: Manure costs 
D: Yes, the manure and…and they have to fill in all the forms – how much cattle they have, or how much 
pigs they have, poultry they have, everyday. So  
T: every day? 
D: Yes, going on an everyday basis. 
T: this is ‘cause of MINAS, or they have to do it anyway? 
D: Na…yeah, they have to do it anyway, because yeah, you are managing a pig farm.  
T: yeah, but it’s not  
D: So it’s not going that, you have to administrate that, but…also for MINAS you are obliged to keep a 
form, to calculate the number of animals at the end of the year. 
T: Ok. And the….then the office would audit those? By going to the farm and checking…?  
D: yeah…no… 
T: Or no? because… 
D: It’s very difficult to check it. 
T: yeah. 
D: Yeah. 
T: Wouldn’t you have those receipts of sale, or something like that instead? Or you just want to see on the 
farm, every day, how much...there were? How does that work out in MINAS? – MINAS has ins and outs, 
no? 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
183 
D: Yes, just ins and outs. So you’re looking at the, what’s… 
T: what’s sold. 
D: Yeah. Yeah. And when we go into a farm we look into the fiscal 
 
Switch tape 
 
D: No, but to keep, to get more figures on the number of animals on the farm, due to the health 
regulations…the I&R.. Collection and registration 
T: INR? 
D: I&R of cattle farming, and we get some figures about pigs. Poultry not yet. 
T: Nothing still? The poultry is the worst…the most difficult sector. 
D: Yes, it’s the worst! Yes, that’s the worst still. 
T: they seem to be, like, the headaches for…for your office 
D: Yes. Yeah, you have to organise it the normal way…and you can’t compare it with the space a farmer 
has…the number of places, you calculate it in that way, so you have to do it indirect. 
T: The…the MINAS levies, the levies that they were charging…how did they compare with transport costs, 
for farmers? Was it in fact cheaper to get, to transport the manure? 
D: Yes, it’s…it is more cheaper to transport, it’s more cheaper to transport 
T: in any case 
D: in any case, yes. 
T: Ok. ‘Cause there was one 
D: We were looking to the prices of transport, and there we have calculated a levy, which about…three 
times above the transport  
T: did the transport costs vary, since this started? Have they changed? 
D: yeah, yeah 
S: We heard that they’d gone up. 
D: they just… 
T: had they gone up? 
D: they were first going up, so we say to each other ‘the mineral accounting system is, is working’ when 
you look to these kinds of factors. And they are…yeah, and they are now going down, but especially due 
to…..that we get rid of the surplus in this country; we have sold a lot of production rights, so we have 
less...less animals, especially less pigs in this country. So…so there’s less manure produced, instead, so you 
get… 
T: the prices also go down 
D: the prices are going down, yeah. The transport, it’s going down, the transport. 
T: So it was just a ba….a peak, kind of. 
D: yes, just a peak. Kind of peak, yeah. Maybe it’s going back, I don’t know. It depends on new system 
we’re going to introduce. 
T: there are still discussions about that?  
D: yeah 
T: Right now? 
D: yeah. That’s right. 
T: It has to be use standards though, according to the…according to the Nitrate Directive now. 
D: Yes. Yeah, we’re going to a system, which is comparable with Denmark.  
T: ok 
D: Not, not for that you have to have enough land, but…well, that you may not use more……fertiliser of 
mineral or manure than….than the standard of the fertiliser advise. And so… 
S: Ok 
T: Will it be easy to check…..that? 
D: ….it depends…How much factors they’re going to use it. 
T: Ok – how it’s going to actually  
D: because you could the difference between the 
T: Could it be you still have the problems that you were mentioning, the differences in how much there 
actually is in the fertiliser. 
D: yes 
T: and in the feed 
D: yes. You keep that problem. 
T: that still remains. 
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D: that, that remains. Yeah. Yes – that’s a very difficult one, because when you compare to Denmark, they 
all….they use all the manure on their own land. That, that’s the big problem we have, that’s simple. So we 
calculate that in a certain way which acceptable for the farmer. Denmark has done that; and they calculate 
minus10% of it, or so...that’s all political. Yes, yes…..But they, still the farmer in Denmark can produce for 
an optimal level. They don’t produce I mean, not less than 10 years ago, per hectare. And so… 
T: I think it’s increasing though as well now 
D: the number of animals? 
T: yes 
D: but not, I mean the production per hectare – it’s not, it’s not decreasing the production per hectare, in 
Denmark 
T: No 
D: even if they are allowed to put, to use, the maximum of fertiliser used is the main…as the fertiliser 
advice, and then they, the government has set minus 10%. But that minus 10%, it’s just optical. 
T: Ok, it doesn’t actually 
D: It doesn’t actually…take the farmer problems. Yes. 
T: Oh…yeah, I was just looking again. Some of our questions, like how long does it take a MINAS return 
typically, to, for the personnel here to check it? You said, like, if there are so many variations… 
D: Well, he has to have his bookkeeping in one year, and he has to send it before 1 September the next year, 
send it in. And then we have to control it.  
T: So now you 
D: And now we are a little bit in control that he gets a message about a half-year after, of September. So it’s 
just one year after, the whole thing. 
T: Before he submits the next one 
D: yes. He has, he has keep his bookkeeping, yes. 
T: So are you up to date?  
D: That’s not possible. It is just negotiated in the parliament that we were…we first had to do it before 1 
April, and then you get more…speed in it, but ..no…they don’t have time. You have to compare it with the 
fiscal… 
T: it takes much longer 
D: it takes much longer. And they always said, well we do it with the accountant, together. They just also 
doing the fiscal bookkeeping so… keep it a little bit a space with that, and then the compromise was 1 
September. Yes, the next year. So every year we get about, the second half of August, we get all the…. 
T: all the returns 
D: forms we get back...yes. 
S: Suddenly overloaded 
D: Suddenly overloading, and about 10 % is coming before that. And 10% is coming afterwards. So that’s 
the way how it’s working. 
S: Yeah, we heard yesterday that it’s usually the fertiliser suppliers that actually do the book keeping and 
the counting, instead of the farmer himself…actually 
D: yeah. 
S: Yeah. 
D: The accountants do that, the most 
T: they’re so complicated? 
D: It’s….yes, it can be complicated for a farmer, yes. And the accountant knows all the rules 
S: Yeah…. 
D: so they are 
S: all the loopholes 
D: they are specialised in it 
T: yes, are like all that 
D: they have the, they have the all books, they have all kind of internet systems, and…and they, they are 
also good organised to be informed about what’s going on, what is the juridical situation on a certain 
moment. Yes. So farmer…that, that’s a problem for a farmer. If it is…  
T: To know exactly which 
D: if it is very stable, such a kind of regulation, that’s no problem for a farmer, but it changes every 3 
months…new things 
T: which are all affecting? 
D: all affecting the bookkeeping and on certain points etc.  
T: Ok 
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D: Yeah. 
S: how much is owed to the Bureau then, in…from surplus farms? 
D: What? 
S: how much is owed to the Bureau, how much is owed from surplus farms, and how much has been 
collected, and is it…? Can you give us any idea of…? 
D:…how much is owed? I…? 
S: well, yeah…. 
T: I mean like is it easy to actually collect the tax? In practice? Because you could send a bill, but the 
farmer says ‘I’m not going to pay it’, like…and then they go to court 
D: the situation now – they, they don’t want to pay it. That’s the situation now. I said it black and white, 
but, yes… 
T: ‘Cause it takes…they end up going to court, ‘cause then it’s a police action, criminal action, then if you 
don’t pay tax? – before this happened. 
D: yes, yes, yes, yes. 
T: So it’s not that easy to actually collect the tax. 
D: But if you...most of the farmers who have to pay a levy, they…juridical situation, you don’t have to go 
to court, you have first a lower level. How’s it called…? 
T: the municipal, maybe? 
S: Oh, I see what you mean 
D: they...no, they send a letter to this office and they said ‘we are not…it is not ok what you have done to 
me. Here, that’s my..’ - the reason, they get the arguments, and then we have to send a letter to him how 
we’re going to react. And…..this first we get this situation, and then we can go to court. It’s first a lower 
level of juridical discussion. And it’s very difficult to….to answer all these, these farmers.  
T: yeah, I imagine that most would object. 
D: yes, most object, yes. And you have to do it very correctly so; it takes a lot of time if you have to do that. 
T: How many farms do you think, on average, did object? Half the farms? 
D: about… 30/40%, yes. 
T: Object.  
D: Yes. 
T: And the rest pay. 
D: The rest pay, yes.  
T: 30/40 % every year.. 
D: and it’s going up, and it’s going up 
T: how many pay or how many object? 
D: How many…object. 
T: Object 
D: Yes 
T: ok 
D: yes, that’s right. And we have a very…sort of, of kind of...yeah…free situation with the pig farmers 
because of that discussion about the number of… 
T: of the …phosphate in pigs 
D: nitrogen phosphate in the pigs, yes. ‘Cause they don’t have to pay a levy until…so they are 
waiting…when we come! 
T: see what happens 
D: see what happens, etc.  
T: Were there any farms actually which are below the surplus, the levy-free surplus? – they have to not pay 
tax. 
D: yeah, a lot, a lot of are, the most.  
S: most of them are? 
D: Most of them all have, have not to pay a levy. 
T: ok 
S: It seems quite surprising actually 
D: there’s the saldo. 
S: Yeah. 
D: Yeah, but we are starting on a high level 
S: Yeah 
D: of loss norms. And then we were going down, and a lot of farmers, they…. were in situation that they 
can build up a reserve….a reserve, then you can say. 
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T: Ok. So in fact they have a saldo from before 
D: yeah 
T: rather than they’re within the limit now 
D: yeah 
T: and they have an extra two or.., they would have had an extra two or three years to…reach that. 
D: So we are now going down with the level of the loss norms, and that, they have a certain reserve 
to…compensate 
S: compensate, yeah 
D: yeah, and till 2006 I think there’s no problem for these farmers.  
S: ok. And to…  
D: And when you look to the whole population they do that, it’s about 10 % has to pay a levy, and all the 
rest is…have reserve, yeah.  
T: Are the ones that have to actually pay a levy – do you see a difference between the size of the farms?  
Small farms? Really big ones? 
D: Especially the intensive cattle…pig farms, and poultry farms… has to pay a levy. Yes. That’s the biggest 
problem. Arable farmers they have no problems, until now. 
T: The larger farmers? I mean 
D: It differs. It differs. You can’t say that if it is a little ones or big ones, it differs…it differs. Yes. But the 
same kind of farm – the pig farm or poultry industry is….has to pay a levy or has to pay, or has a 
big….reserve, a big saldo. So…we don’t know why. Yes. 
T: Yeah, ok. Big...big variations. 
D: Big variations,  
S: yeah 
D: big variations. Yes. And that’s  
T: was it expected? Was it expected to vary so much? 
D: No. It was not expected in such a way. It’s not expected in such a way. Yes. 
T: so you waste a lot of time checking, on what’s happening? 
D: yeah, yeah. 
S: And this year is the year with the levy-free, the levy-free surplus…the levies, they have been reduced to 
their lowest level, isn’t it? Is this the final one, isn’t it, 2003? Or have they changed it again, to reduce it 
again? 
D: The lowest level is in 2004.  
S: It is in 2004? 
T: Is that going to continue? Or…? 
D: Well, it is discussed this afternoon the Parliament again. I don’t think 
T: Whether to leave it as it is 
D: I don’t know what the, what’s going to, what’s the outcome. 
D: yes, because we have now a situation here that we have an….a conservative parliament at this moment, 
and they will put it… just black and white, they want to get rid of all the manure regulations.  
S: Costing too much? 
D: Costing too much, environment is not important…. it’s going about safety on streets, and…and the 
discussions about immigrants in this country, number of immigrants. 
T: Oh, it sounds like Denmark 
S: Same as…yeah, same as Denmark.  
D: and on the other hand you have Brussels who said ‘well, Netherlands you’re not going….you’re not 
doing it good.’ So we are now in situation that the Parliament has to be convinced that it is…serious in 
Brussels on not. So… 
T: oh, I think they are…. Brussels.  
D: I think they are. But, the parliament is not convinced. 
T: It’s not? No? 
D: they said ‘you have to negotiate’. And just like the…. the, we called it the stability…. the stability 
pact…the same, same thing. And then you also…. very important the 3% discussion…I think you know that 
discussion of ours I think? 3%? 3% discussion about the… you know uvershuf, the surplus you may have 
on your government…. bookkeeping.  
T: Oh…no. No, not familiar at all. 
S: No. 
D: the discussion with Chirac and…Schroeder, Minister Zalm in the Netherlands … 
S: Not aware of it 
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T: not at all 
D: No? 
S: I feel really stupid now! 
D: You are from different… Sorry I, you know, I let you feeling that! But, you see, in Brussels there are a 
lot of things, which are negotiated, put in regulations. But when it’s coming on that point, to implement 
that…and when there are very important things you see the big countries are against it, that regulation is 
going to be changed. So our parliament has a point that you can discuss everything in Brussels, that’s the 
point. And, how they…they are now in a position that they said ‘now, Minister, you go to Brussels, and 
negotiate it out, and get more…’ 
S: for us 
D: for us, get more for us. And Brussels have to say, if there is some room, or there is no room. So…it’s, 
that’s the way it’s going now, we are sitting now on this fence 
T: waiting 
D: Waiting, yes. 
T: Do you think MINAS was good actually, from environment point of view? Did you get any results? 
D: It did get new results, yes. It’s now over. 
T: That’s now…this 
D: it’s now finished, I think. It is…. this…it is too difficult this system. But in the beginning it was a very 
useful system. But, now more farmers are against it, then you can stop. Then you are too weak, against the 
economic forces. Yes, also...also MINAS 
T: the unions…yeah 
D: yes. 
T: The farmers 
D: You were, you were very optimistic about the MINAS system. 
S: that’s because we didn’t have the opportunity to come here and see all this. 
D: yes 
T: yeah…it seems the problem is…if its based on science, and the science isn’t strong enough – the 
measurements, as you said 
D: yes 
T:..it falls apart. 
D: yes. It is the same point you mentioned in your first…30 pages of your report… 
T: although I mean 
D:…the first part of your…your explanation is very, very good. Yes. The theory of economic instruments  
S: yeah…the theory...is fine 
D: The theory…yes, no, but also how you place it in the surrounding of the capitalist society, yes. 
S: But then the theory doesn’t always work in practice 
D: No, it works. The MINAS is the same way. 
T: but the economic forces have prevailed 
D: you were looking for an exception, but there is no exception. Also MINAS is going down in the same 
reasons. Yes...if you are working against the market forces, then it’s very difficult to make your point for 
environmental…sound policy. Yeah.  
T: But didn’t 
D: To certain level that’s acceptable, but when you going over that point, then it stops.  
S: too much 
D: yes, too much. 
T: The government did expect that in fact that it would be pretty harsh – MINAS – and that the farmers 
would have to close down. They expected it. 
D: yeah…but…yeah 
T: Maybe the change in government… 
D: No…it’s not 
T: not so much? 
D: we didn’t expect that, no. No, we did always say, well we have to get out of our surplus on national level 
and then it will, and then it will work out. If the farmer…. if the cattle farmer has not to pay too much 
money to get rid of his manure, then it will work. But still, there, you have to be…you have a problem. It’s 
even…especially in a situation where you, as intensive cattle farmer, pig farmer, poultry farmer, due to the 
low prices are forced to…to have….to lower your cost. In what way - you have to do it to get some income 
out of it. You’re looking to every opportunity. Also to fraud the rules.  
T: yeah 
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D: Yes, that’s maybe the last resort but you … 
S: But you’re desperate maybe 
D: Yes. Desperate, yes. 
T: So it was just too high. Costs were actually too high? 
D: Costs are always too high 
T: the transport costs, the manure cost, and so on…for them 
D: yes, yes. Yes. Just too high…. And a lot of people are thinking you have to solve the problem in a very 
structural way. And to say if you don’t have enough land, like you have said in Denmark, you have to stop 
your pig farming. 
T: but that’s not possible here, is it? 
D: It’s not possible. 
T: because they would all close down. 
D: Yes, starting by Adam and Eve I always said. We did make a mistake at the end of the sixties, so…yeah, 
we could do that 
T: would it be possible to relocate farms? or it’s just… 
D: Yeah, it’s…. well I think  
T: too much effort 
D: I think we have to push that, but. …but the economical way, the economical force is going another route.  
T: it’s a big cost to relocate a farm. 
D: it’s big cost, you need land - which you don’t use, as pig farmer - you‘re not arable farmer and.… 
T:  And they don’t want to 
D: And the force….and the economical force is large scale farming. So…not a thousand, a thousand meat, 
pig …how do you call that? 
S: fattening, or? 
T: a thousand pigs… 
D: Not thousand pigs 
S: slaughter pigs, or? 
D: yes. Slaughter pigs, yes. Not thousand slaughter pigs, but 10,000 slaughter pigs, 20,000 slaughter 
pigs…in one stable 
T: Yes, you would… 
D: just like the Americans 
S: Yeah 
D: just like everywhere on the world. With the exception of Denmark, really. Everywhere it’s the same 
direction. If you’re looking in France, Bretagne, the same situation as here. 
T: And Italy I think as well…north Italy 
D: Yes, Italy, North Italy, same situation. But there they have a lot of area around where the can….they 
don’t have to export the manure to other country, or they can export it to the area of the Loire and the 
Picardi in France 
T: It’s very close 
D: very close, their own country, so…. yeah 
T: it’s not possible…. over here 
D: Yes. Yes.  
T: …We’ve covered quite a lot of our questions 
D: Yes? 
T: Yes! 
D: For procedure you can have lunch…yes, here? 
S: yes, ok 
D: And then I have regulate that you will have a kind of excursion in this office 
S: ok, thank you very much 
D: so they will take you around, that you get a kind of expression, impression.  
S: yeah, ok 
D: That’s starting at one o’clock, until two.  
T: ok 
D: And then, you are free again, to go your own way! 
S: Yeah, that’ll be nice. 
D: Yes. I’ve got some information here, and especially this one is an important one where you can look 
what kind…. what the farmer has to do to fill in a MINAS form. So that has to …he…I’ll get you….and 
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this is about what he received the year before. So, you may take this with you, you can look in it. It is all 
Dutch of course, but you have a kind of a  
T: We’ll find 
D: what kinds of fines a farmer gets  
S: It seems quite thick 
D: It’s quite thick, yes. Yes. Here we have an…this is about our…this is the year account of our office here 
and you can look in it. Before the MINAS system we did have about, working here, about 80/100 people. 
Then the MINAS system came, and the MAO system came, and 
T: And it expanded to 600 
D: the production rights. Expand to 600 people. 
T: So they’re new employees. Back…they weren’t working on something else and they just were 
transferred 
D: No, new employees, new employees, and this whole surrounding. 
T: It’s a lot. 
D: yes. When I arrived here it was September 2000, and it was just like….you can, you know an airport; 
and people when an airplane is coming in they are doing this…it was going on in this...this office. Every 
month about 10/20 people were coming in, just from school - they were dedicated, and then…do the work! 
Encounter all the forms.  
S: Ok 
D: yes. And…yeah, you can say that….this nice picture, I don’t have now here. But (sketching on 
whiteboard) you are looking to...this is 2000, this 1990, this part is in 1987 in this office, we started the 
manure policy. Going to 2003…and hereabout is the tax on regulations. And this, it’s very interesting, this 
was in……say the purple liberales – social democrats government, and especially this part is very 
important…this is the Christian Democrats because they are very linked with the agriculture organisations. 
And here you have a kind of regulations, which is very integrated and were very difficult  
T: these were the standards? 
D: A kind of compromise and, Then in 1993, we did get a…a new government of social democrats 
S: Yeah 
D: and the liberals. And then they changed the whole thing. Whole situation looked to agricultural to be 
changed, and then the number of people who’re working here was going up to 600. So here about 50, about 
such a level here; then it was going up to 600. 
T: So you came 
D: New regulations, etc, etc…the government took his responsibility! 
T: So that was when you came to work here? 
D: yes, I came here. I was here in The Hague, to make the policy.  So I was also going through that 
situation. 
T: Ok 
D: I was also from 1997 I was in the manure policy.  
S/T: yeah, ok 
D: And now it is again a little bit going down. We now in this situation. 
T: You expect it to go down more now? 
D: Yes. 
T: yeah 
D: The policy force is very strong to do that 
S: yeah 
D: But…yes, we‘re going to another kind of system. 
S: What do you think that system will look like? Is it being discussed at the moment? 
D: It’s being discussed. 
T:  
D: It’s quite as fine 
S: ok 
T: it’s going to be  
D: One important thing I’ve already mentioned is that how to get rid of, how to control that the farmers get 
rid, on a responsible way for the manure, when you have too much manure on the farm. That’s the whole 
discussion. 
T: Wouldn’t it be possible, though, the same way MINAS has worked, that they have receipts? 
D: Yes. That’s right. Its going, I think, same way. 
T: there may be less checking to do, I suppose 
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D: Yes 
T: per farm 
D: yes 
T: but you would still use the same, kind of…’cause you have to have something. You can’t go on the farm 
and check. 
D: yes, that’s right. You are…but, but we are not asking every farm to fill in such a form to calculate the 
levies. We want a system which we going to penalise farmers. But that’s a kind of other system, where you 
can pick out, at random, or more intelligent; you can….where you see, well, that farm is not going….doing 
the things so well, so we are looking, we are going to that farmer, control that farmer. 
T: how would you pick them? Would you need an annual...? 
D: with figures, yeah.  
T: You would need 
D: We need some figures, and then we can look which farms we’re going to visit. And  
S: ones, which look suspicious 
D: which farmers we’re going to start…a procedure. 
T: Ok, so the farmer  
D: that he has to pay a levy. And that’s not a levy in the fiscal way but as levy… 
T: a fine? 
D: as punishment. 
T: yeah. So this would be on-site…inspection...? 
D: On-site inspection, maybe we can do it administrative…yeah, but I think it’s also on-site. Yes. 
T: they won’t have to every single year.  
D: No. 
T: They’ll just 
D: But we don’t see...not all the figures for all the farmers. We just select a group, and that make, maybe 
makes, make it more simple.  
S: yeah. 
T: less people… 
D: That kind of discussion. They want to arrive at 200 people, something like that. 
T: Is…has this office been involved in the policy? Now, this time, the discussions? 
D: yes 
T: ‘Cause you…you know you’ve been through it all before! 
D: yeah….but it’s always the climate of politics, and it’s starting there….in the Hague. And we have to 
follow. 
T: Ok. But then you’ll see to the details later on… 
D: Yes. But we say always, ‘well, if you want that, it cost that.’ 
T: Ok 
D: And if you don’t want to control such a thing, that’s are the consequences. So….in such a way, we are 
giving back information to…the policy makers in the Hague. Yes. 
T: Ok. 
D: Such a way….. 
T: we’re go to 
D: this, it’s an adventure in this country - this kind of policy.  
T: It changes so much 
D: yes. Yes. I get very much to work in this kind of sector, because… 
T: you’re never bored 
S: there’s always new challenges! 
D: everything is discussed, everything is discussed. Yeah, you are discussing about kind of, kind of juridical 
systems, you are discussing at Brussels…you are discussing with farmers, how they are working it 
out…it’s, yeah…we have, we are very political…implementation organisation. It’s…this every day, it 
changes. Yeah, lots of flexibilities are from this here yes, so it is never, never dull. 
T: Yeah, at least! 
D: yeah. But if you get some results, well, you are…busy to get some results, but it’s very difficult.  
T: So it’s been frustrating? 
D: It’s all like, it’s all experiment. You can lose you can win. 
T: Just like a tax return… 
D: Just like a tax return. ……I’ll give you some…tell you something about it. (Re MINAS form: ) He has to 
fill in all the number of animals he has on his farm, you have all kind of categories. 
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T: Oh yeah, these are the EU ones? ‘Cause they were using like, if it’s intensive pigs it’s 50, 501 I 
think….or no? 
D:  Well…this is the calf, this is the milk cow, this is the slaughter pig, and this is 
T: Yeah. No no, this is much more detailed than 
D: it’s more detailed. All kind of animal categories you have on your farm, you have to fill that in. You 
have about 50/60  
S: different categories 
D: different categories. Also sheep..and…Yes?... And we control him, with this kind of figures we can 
control the production rights, you can say. And we see how he is farming.  
T: So this you have to compare to his production rights as well? 
D: Yes. So this, this….. explicitly, we don’t have to use this for the MINAS bookkeeping system, to control 
it. Because that’s an input, output system, yes? 
S: yeah, sure.  
D: yes? This is the...this is very important…this is where the…. 
T: the land 
D: The land, yes.  
T: grassland? 
D: the number of acres, etc. 
T: and the type? 
D: The type…grass, arable farming, and land which not used…this the…here…. and this is nature land, if 
he has also that kind of number of hectares. Then we start with the input, afterwards. And he has to fill in 
the number of feed, the different kind of feeds. This is, this is, I think feedstuff, that’s the industry, 
industrial, the feedstuff. That’s the feedstuff; this is the grass, for example, or sugar beets. 
S: yeah 
D: this is the input of animals… which he has… 
T: bought? 
D: bought, yes. This is the number of animals he…put on the farm; that situation you also have when you 
got some sheep, but you put them on the land of another farmer.  
S: Ok 
D: yes. This is the number of kilogram of animal manure in the stock. And this is the number of the 
kilogram manure he has bought of the fertiliser. And this also…but, that’s more a compost. Organic. Other 
organic… 
T: natural fertiliser 
D: yes, that. Yeah. Oh…this fertiliser, this is animal manure. This is fertiliser. This is…yeah, what do you 
call that in English?...not so important one. that…clover 
S: clover?  
D: No… 
S: nitrogen fixing 
D: nitrogen fixing, that’s it. 
S: Yeah, ok. 
D: The same as this I think…some more question…so you got here the input, he also filled in the number 
of, the amount of phosphate in fertiliser which he has buyed, he has bought. But that’s not put in the 
MINAS system until now.  
S: ok 
D: that’s also a discussion; knowing phosphate also, also get in the balance. ‘Cause the nitrogen, and the 
nitrate directive you only have to regulate… 
T: nitrogen 
D: nitrogen. So this is the output, and then of course the manure 
T: first! 
D: yes, and then the animals. And then you have the milk, the eggs, and the animal products. And also 
the…the grass, so the stuff you get from the fields...the sugar beets, when you sell it to the farmer for feed. 
This is the products of the arable farming, and this is the number, the amount of cattle you have…rent from 
another farmer - this is the other way round from here. This one. Yes. So that’s the way it is built up, and 
you count everything, and then you get here how much land you have, and then we make some difference – 
the kind of land – so, then you have clay or peat, then this…this norm, for phosphate or for nitrogen. So 
that’s, that’s the…you are calculating which…which amount of loss you, which… 
S: is allowed 
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D: Yeah, it’s allowed, yeah. Then is grassland, is sandy lands. The sandy lands, and we make a difference 
between sandy lands which is wet, we say, and land which is dry. Sandy lands, which is dry, the nitrogen is 
going down very fast. And when it…and it’s coming into the… 
T: groundwater 
D: the groundwater level. And here a lot of the nitrogen is quicker being denitrificated, so you may have a 
higher loss on this type of land than on this type of land. Lot of discussion here in this country, how to deal 
with that, and it is also becoming a discussion in your country. 
T: Is there agreement 
D: Not, not at all.  
T: No agreement about it? 
D: Not, not, not at all. So…this is grassland, this is arable farming, and this is nature. All kind…and then he 
can calculate which loss he is allowed, and then…he can calculate the whole thing together. 
S: What qualifies as nature land? For this one here…this is, I guess it’s got the strictest…levy 
D: Yeah, nature land is land which he has a management contract on it. 
S: to do it in a certain way. 
T: Can he...he can’t…can he put manure...on such a land? 
D: he can put manure on such a land 
S: Just not very much 
D: not much, not much… a little bit. Yes, it’s much lower than the others…It’s the nitrogen, is it just 50. 
S: ok 
D: When you are talking here, in 2002, on grassland….on clay – 220kg. 
S: So which is the one that’s been under derogation? It’s 250 for grassland, is it? 
D: yeah, that’s not here in it. This is the total use of fertiliser. 
S: ok 
D: and this…you have to give 250 just going about the manure. 
S: yeah, ok 
D: Yeah? That’s not in it and that’s… 
S: sure, sure, sure. Ok… you’re coughing 
T: yeah, I’m coughing all the time… 
D: That’s too complicated. 
S: yeah, ok! 
D: No, keep this in mind.  
S: Ok, yeah 
T: so you need a training course to check those. 
D: Yeah…I can give you an explanation in Dutch about how to fill in this whole thing, but I …I don’t think, 
I think it’s not so important.. 
T: no, not really 
S: No, probably not. 
D: Just to keep in….to get a little bit to know for sure what is done 
T: What was your role in MINAS? 
D: Yeah…I have to start with that.  
T: yeah 
D: I’m the contact person for The Hague 
T/S: Ok 
D: So I’m always discussing, like…what’s going on here, what we want to have from them 
T: what you need, yeah 
D: what we need, and I’m very involved in discussing the new policy. What, which…what are the 
consequences for the implementation.  
T: administrative costs? 
S: for the new policy or? 
D: Yes, what can we do, what can’t we do. 
T: yeah 
D: and in the beginning I was involved to build up the whole system of MINAS here. Also from the 
viewpoint from the Hague, that I know the political headlines 
T: Ah, you know it 
D: the reason why…yeah. You get some feeling, because a lot of people here are from a level that they are 
doing…they want to do everything very good. But what, what do we have to do good, and what not? 
T: You have to…to limit 
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D: Yeah, to make some balance. 
T: ‘Cause otherwise you’d be 1000 people?! 
D: Yes. Yes. Every person here with 70 farmers, 80 farmers… 
T: they’ll still try to 
D: You have 80, 000 of forms of this, and they are working a 1000 people here….then they can visit these 
farmers. 
T: You get to know them 
S/T: Thank you very much. 
 
Tape off 
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Mr. Herrold Lammertink & Mr. Gerben Schrijver 
(DLV Consultancy) 
 
 
10th December 2004 
DLV Regional office, Deventer 
 
Tape on 
 
H: Do you want a beer? 
T: No, thanks 
S: Yeah, but they’re interested in doing a similar policy to the Dutch based on the MINAS 
T: But it would be I think in conjunction with the standards, you know not a stand alone system. 
H: Ok but we are planning to work like the Danish do now.  
S: Yeah, I know it’s strange isn’t it? 
H: Ok, this is Gerben Schrijver.  He’s, I’m the head of the Dairy advisory, consulting group, he’s an 
employee of another business unit, he’s working in the pig consulting and that why he’s here and he’s going 
to answer all the questions I believe and I will help him a little. 
T: The first ones are pretty general. 
S: Should we just like say what we’re doing here, quickly, just as a quick introduction? 
H: Yeah 
T: Yeah, ok 
S: What our project’s going to be about and everything....so we’re focusing on MINAS and MAO, I think 
you call it the manure transfer system and we want to focus on the administrative costs of both systems and 
how much it costs for the government but also the costs imposed on farmers as well and the ways that they 
can, yeah what sort of management practices they can introduce to you know reduce their mineral 
surpluses, yeah go on.... 
T: And the drawbacks of the policy, things that weren’t expected really when it came to actually 
implementing it, things that started cropping up and the problems with the policy. 
S. And your opinions of the policy in general, whether it’s good or not. 
T. If it was good basically. 
H. Yeah, we’ll tell you that. So it was good for the dairy farmers it has been reasonably good financially 
good they had a system which optimised their productivity and made lower costs you know fertilisers went 
down, feed...pellets. So the use of that feed went down so economically it went a lot better. 
S. So they increased efficiency 
H. yeah, absolutely 
S. So it was good for the environment and for them 
H. Yeah, absolutely 
T. Was it the same for the other sectors? How about the pig sector 
S. That’s the one we’re really interested in.  
G: The pig sector has only small pellets and bricks 
H. Yeah bricks, you call them bricks 
G. And what they do is try to efficient using the bricks and getting the level of phosphate and stikstof 
S. Phosphate and nitrates 
G. Yeah, to down in the bricks and....  
H. And a higher efficiency of the feed itself 
S. Ok, that’s the main way that they can reduce their surpluses 
G. The pig industry and most of the farm, basically 
G. Yeah, to the north of the Netherlands 
T: Only it costs a lot. 
G. Yes.  
H. You know, the nitrogen and the phosphate went down in the bricks but using other ingredients and 
manipulating the bricks itself and they still had to try to make efficiency on a certain level so the growth of 
the pigs wouldn’t reduce, so they pretty well did that. 
T. And they managed to reduce the nitrates and phosphates a lot then? 
H. Yes they did, they did.  
T: how much? 
G. I think by about 25% 
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T: 25%. Just through the feed. 
H. you know when you reduce the nitrogen and phosphate normally the efficiencies will go down also of 
the bricks but they managed to keep it on the same level so you didn’t get some pigs with a lower growth or 
something it worked out pretty good 
S. The productivity was maintained 
H: yeah 
G: The same level 
S: How did they manage that then? 
H. we call it....I should look for that word, you know a pig does something with the ingredients but  
T. Metabolises it.... 
S. Digests it 
H. Yeah, digestion, absorption, they get it higher so when it stays on certain level you don’t have any 
problems 
S. Did they add something to the feed to make it easier to digest and to get the energy out? 
H. Yes 
G. Yeah, with the temperature, with machinery which makes it.... 
H. Will make it like powder. 
T: finer 
S. To break it down 
H. yeah 
T. So by mechanical means as well…methods 
G. and.... 
H. Synthetic nitro....you know amino 
T. Amino acids 
H: Amino acids but then in a synthetic way, they added synthetic... 
T. amino acids. 
S. So this was the feed producers that were doing this? 
H: Yes, absolutely, but they are forced to do that eh. 
T: Is that because of MINAS? 
H. Because of MINAS, because of the farmers you know ...when you normally have a farm a pig farm and 
MINAS has the system you know coming in all kinds of feed, young pigs, going out heavy pigs and manure 
so at the end of the year you should think its zero.  
S. Yeah, balanced. 
H: Balanced, yeah. It should be zero and everything comes in it should be zero but when they look in the 
manure, there were farmers who had put away all the manure and when you make then the MINAS thing 
we had a big problems, a lot of losses, so we didn’t understand that; so there was something going wrong in 
that system so what they did was forced the producers of the bricks to reduce the nitrogen and phosphate so 
on the incoming side it reduced a lot. So, and then at the end it balanced out. That’s the system.  
T. Did the pig farmers manage to achieve zero, in equals out? Or did they have to... 
G.: Its difficult, some farmers it’s going ok but  
H: an example you know...you know the system: coming in, going out, and allowed losses.  
S. Is this an actual farm is it or just...  
T: What kind of farm is it? 
H: one 
T: Is it a pig farm?  
S: one farm. Pk, yeah 
T: Yeah the phosphates have decreased in fact, the nitrates 
G.. Pig farmers they have always got a problem with phosphate and dairy farmers most of the time have 
problems with nitrates. 
S: Why is that? 
H: Yeah.  
G.: Pig farmers don’t have.... 
H. They don’t use fertilisers. 
G.: most of the time they don’t have ground 
H: So you know in the dairy farms you use a lot of fertiliser, you use also a lot of bricks and the problem 
comes there when the efficiency of your grass grow or your corn grow is not optimalised so then you have 
big losses on your ground and most of them don’t have any problems with phosphate and in the pigs its the 
other way round. But you know…I don’t know if you know this.... 
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S. No we don’t know what these mean. 
T. We can have a crash course in Dutch 
H: We should translate 
G.: Manure 
S. Yeah….maybe we should write this down, manure ok. 
G.: Chemical fertiliser 
H: Yeah 
H: this one is fertiliser. 
S: ok that one there 
H. ok this one you can keep it out so it’s… we don’t use. Bricks. You know, grass, corn, those kind of 
things, those two. Animals is the next one. The next you can keep it out also. And that’s..... 
G.: Only the poultry industry, poultry industry when they put animals in and one or two weeks before the 
end of the year and they can’t get out the manure at that time so they’ve got a.... 
T. An allowance? 
G.: A balance... 
H: One year you can come, like 1000 pigs come in and just 800 go out, so next year 1200 pigs go out and 
800 come in, so.... 
T: Your stock... 
H: Yeah that’s the stock and also the manure you know… in the storage... 
T: Because it will be in winter... 
H: Yeah. So you can’t do that so what they make is a storage so one year you got this in storage next year 
you got a lot more in storage. So.... 
S: So it balances in the end. 
G.: Yes, that’s only in poultry. 
H: Manure, this is going out.....the feed, grass, corn. The next one you can go out.....animals. It’s like an 
animal product, like milk, eggs.....allowed losses on ground.... 
S: Losses? 
H: Allowed. 
S: Oh, allowed losses. 
H: this one is in….yeah, above the 2.5 
S. Livestock units or.... 
H: When you have a lot of a cattle on your ground, above the 2.5. 
S: it is livestock units per hectare... 
H: How you call it? 
S: Livestock units. 
H: Yeah ok livestock units. Above the 2.5 there is a correction because we got animal losses which you 
can’t handle, or manage and that’s this one – it’s only on the nitrogen and in every single animal above the 
2.5 livestock units a farmer may correct it. It’s about…it’s a very difficult way of counting but it’s 60 kg - 
it’s a nitrogen correction above the 2.5; you got animal losses which you can’t handle that’s this one. Cattle 
- this is all dairy, younger than one year, older than one year, bulls, go on, go on, go on. Pigs. So you got 
those losses here, they discount it with the number of acres you got in grass equals 60, put it away so this 
one is 990 is that one – it’s very difficult to  
T. Does the farmer..? Oh, let’s just finish this. 
H: you know that’s that storage thing, you can go out with that... 
G. That one is for farms which grow bigger and bigger. 
S. Expanding farms ok. 
G. so they expand in animals, they go from 100 to 150 or something but even the buildings so they.... 
H. You know when you put a lot of pigs more, your storage of animals looking towards nitrogen and 
phosphate is a lot bigger, you got 100 or 3000 pigs, so when you grow very fast there is this one so your 
storage is going up, its a sort of correction.  
T. Do farmers need help with filling in the MINAS mineral returns?  
H: yeah… 
S. Is it too complicated for them? 
G. Difficult to manage....to get...when the production goes down you got a problem. But when pigs grow 
800g or they grow 600g you got a problem, because they use more feed to get to 120 kg or something so 
you got a problem on that farm. 
H. Its hard to manage but also - your question was if farmers need help filling in the forms. Absolutely, 
normally when you have high educated farmers they can fill it in and but in the beginning we had a lot of 
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little changes in the system, you know little difference in numbers which -on the one month it’s this one, the 
next month it becomes this one. 
T. It changed so often? 
H. So it changed in the beginning a lot and on the other side you know the losses the allowed losses went 
down, so you had to manage, you had to know the system. Our farmers didn’t know that system, didn’t like 
the system either 
T: No? 
H: no they didn’t, in the beginning certainly and I think in the pig industry in the Netherlands they still 
don’t like it, they never liked it, but you know for example in the dairy farmers at the beginning they were 
yelling at it, and thinking it was completely not necessary but now they see they have you know an extra 
tool to manage their farms, and they made in the dairy farms they made absolutely more money with it. So 
but filling in the system and managing with the system that’s the game. And you can manipulate a little, you 
know, there are always little things you can manage and you can handle but you know the big lines in 
producing milk or pigs and using it as a management system you know our job we did a lot of work in 
translating this one to managing the farm. 
T. There is much more you can do with dairy farms though. 
H. Yes I think so, i think so. 
T. The pig farmers…mostly the feed changed right? Did it cost much more as a result, the prices…. it cost 
them 
G.: I don’t know exactly how much because....when there is enough corn or they have to use tapioca or 
something. 
T. What’s cheapest on the market. 
H: ....The last 5 years the prices increased about 10%, so it’s not that big I think 
T: Did they have to invest in other….like feeding machinery 
S. Yeah what sort of....yeah go on 
T. No.... 
S. No, no please....       
H. Don’t argue! 
T: What kind of things did they do? What would you advise? 
G.: Feeding for the pig industry is with, not by hand but with a machine. And we got for example... 
H. How you call it in English? You know, the little pigs  
S. Fattening pigs? 
H. Fattening pigs 
S. slaughter pigs. 
H. Slaughter pigs, slaughter pigs, slaughter pigs.  
G.. When they were normal we feed them with two different bricks and when they are young 25kg and old 
they are 150kg, yes? At the moment we change the bricks for example at this moment then we got one part 
of the bricks to the other. But now we do it with three bricks and.... 
H: No, this is going from at this moment we changed one brick completely to the other one and now we got 
three bricks and you know we are reducing the one and increasing the other ones to level it out more. 
T. Three phase feeding, is that? 
H. Yea, yes. 
T. Its much more efficient, is it? 
H. Yes 
T. what does it cost the farmer to change over though, from one system to the other? Do they have to invest 
or is it just management? 
G.. No, they even have to invest in....for example the silo where the bricks are inside in the machinery and 
for the big farmers its not so much per pig but with the small farmers it costs a lot. 
S. The big farms have economies of scale. 
H. Yes 
T. They can spread it out. 
S. So is it, which farms have suffered the most under MINAS, in the pig sector, what size have found it 
most difficult? 
G. That’s not a problem, not how big they are but which products they feed to the pigs, if they have a new 
building or an old building that was the biggest problems for the pig farmers.  
T: The buildings because of MINAS or because of other regulations? 
G. Yes, MINAS because we tell them. 
H. The manure storage under the pigs.... 
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G. Under the pigs...when it’s new it’s... 
H: it’s solid and 
G.: it’s empty, when we use it once, or one or two or three years there is going a... 
S. A layer 
T. sludge 
G. Yes, a layer with manure which we can’t get out, in the manure we can’t get out there are a lot of 
nitrogen and phosphate 
S. Ok 
G. and that’s a big problem and you know 
T. So it counts as a loss then for that farm? 
H. Yes but we can’t get it out so you know when you get away that manure you got lower phosphate and 
nitrogen in that manure because it stays in the..... 
T. So it looks like it’s been lost on the farm? 
H. Yes. 
S. Ok, I see 
H  New farms, you know, new stables, we always see have got higher nitrogen and phosphate in the manure  
T. Going out 
H And the other ones like you said and also the old ones groundwater comes in, so you know old manure 
storage in the ground 
T. It’s not water tight? 
H. No, I don’t think so, not after thirty years. Should be in Denmark maybe but not here, so that’s the 
biggest problem like you said also to manage, you have no idea how big are the nitrate and phosphate is in 
the manure. It varies a lot. So we just count it out, say to the farmer, probably four / five hundred cubic 
metres of manure and he does away 500 cubic metres and it’s not enough because of the lower nitrogen and 
phosphate. 
T. So he’ll end up paying for that? 
S. So that’s a main problem in the system? 
H: Yes 
G. And what they feed the pigs, when they feed bricks it’s going ok, sometimes they feed pigs not bricks 
but waste products 
S. From the food industry? 
G. Yes, and most of the farmers who were feeding waste products have got, isn’t a problem because they 
don’t know most of the time exactly what’s in the waste products 
S: Do they just use standard figures depending on what it is? 
T: or do they have to take samples? 
H: In the beginning, but it’s analysed and then you know it for sure. 
S: So it is actually scientifically analysed before the farmer... 
T: Before the farmer, or after he bought it? 
H: After he bought it 
T: So then he’s stuck with it  
G.. We think that pig farmers that use waste products on their farms, the manure is, the phosphate and 
nitrogen is going more out of the manure and on the bottom of the.... 
T. Aha? Ok. 
G. Know what I mean? 
S. What under the pigs? 
H. Farmers which use waste products have more phosphate and nitrogen going in that layer underneath. 
S: Why is that then? 
H. The manure itself 
G. It’s a suspension, the manure is a suspension and with bricks the suspension is ok, but with waste 
products will go... 
H. It sinks out... 
T. It’s more....the liquid and the solid are more.... 
H: Separated 
T. Yes, ok 
G. That’s even a big problem on such farms 
S Ok, what other problems do you see in the MINAS system? If that’s a main problem with the manure you 
can’t get out of the bottom of the pit, what other problems are there? 
G. In the pig industry we are not allowed to use these and these... 
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T. Stocks 
G. Yes. And so we, here is a lot but we can’t get out all with pigs or with manure. 
T: Why is that, that not all the farms are allowed to keep account of the stocks every year, like in the 
poultry at the end of the year? 
G. That’s the system, the system of keeping the animals in, poultry is in a big building, no cellars 
H: No manure storage. 
G.. No manure storage, the poultry is in the stable and normally the manure is going out with loaders out of 
the stable, the manure is not under and they can only get the manure out when there aren’t poultry in but 
with pigs the manure is under, 
T: So there is no excuse 
G.: they can get out the manure when there are pigs in. So there is no excuse. 
H. The government said anyway you can handle it, as a farmer you can manage your manure storage and 
MINAS forces you to get rid of your manure, you can do it any time you want, so in poultry you can’t do it 
because the poultry lives on the manure, that’s the difference. 
T. So why is that a problem then, for the pig farmers, they can’t manage their manure?  
H. It’s just the law, they just think that pig farmers should manage it, but you know another thing, a lot of 
the manure goes to the north of the Netherlands you know we….and to the middle of the Netherlands where 
they grow potatoes and that kind of stuff, they want to have the manure in the beginning of the, in spring, 
not around Christmas…they don’t want manure, so when you have a problem at this time they have just to 
storage the manure, waiting to February, march, and then they put it away so all the manure you manage in 
the beginning of the year, so when you come at this time and you see you got a problem you can’t manage it 
anymore, no one wants the manure. 
T. At the time when the accounts have to be closed. 
H. Yes, you know in the beginning we all counted out so we think that much manure goes away, pig farmer 
does that, but at the end we see some things went a little wrong or a little different so we have to get rid of 
another 200 cubic metres of manure, but we can’t get rid of it now. 
S: No one wants it. 
H. Nobody wants it.  
T: at that time 
S. So what does the farmer do in that situation?  
H. He has to pay. 
S. And then what does he maybe get it back next year when... 
H. Yeah, you got a certain level of evening or levelling out over the years. 
G. 6 years now, it was three, now it’s 6 years 
H. So we have 6 years we can level it out. So we can have a year like this one, as a negative loss so for next 
year he may loss even this much and there is no paying...The system levels itself out in 6 years. 
S. But in that one year where he’s had this loss he has to pay the levy and that can be quite a lot of money 
can’t it? 
G. Yes, this farm it’s a pig farm, he has got a problem with phosphate. He has to pay for 840 kg and it costs 
him 
H. 7,000 euros. 
S. Phosphate the expensive one isn’t it? 
H. Yes 
G. 9 euros. 
H. 9 euros. 
S. Up to 10 kg and then... 
G. No always, always 9.  
H. In the beginning it was as you said 
G. Per hectare. 
H. Now it’s just 9 euros.  
G. This farmer uses waste products so he’s always got a problem and in 2002 it was this but in 2001 it was 
40,000 euros. 
T. 40?  
H. 40,000 euros. 
T: 40? 
H. Yes. 
S. And he’s still managing to survive? 
G. He can’t.  
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T. He didn’t pay that did he? 
S. How many pigs has he got? Is he a large farmer? 
G. 500 sows and 1000 slaughter pigs. 
S: fairly large 
T. 40,000 euros, how did he manage that? 
S. Why does he use waste products then, is that not a good idea? 
G. It’s cheaper for feeding but not cheaper for that! But when you’ve got a system on your farm you can’t 
change it easily. 
S. So what would it involve him changing from waste products to...? 
G. Looking at the products, which of the products have got big losses and which are good to use.  
T. He didn’t change his mind when he got the bill of 40,000? 
G. It isn’t easy to change because the feeding system is on the farm and you can’t.... 
T. It’s not just changing the inputs.   
G...just change the feeding. 
S. Does that involve a lot of investment in new machinery and to change to another feeding system? 
H. Yeah, to go for example from waste feed to bricks you need a completely other system. 
S. And that costs... 
T. It’s not just changing what goes in.... 
G. No it’s not just.... 
T. Raw materials.... 
G. Putting in....feeding like water. 
H. You know it’s like, how you call it? It’s liquid feed, almost solid liquid and bricks are just dry feed, so a 
completely different system.  
S. And how much would it cost do you think for this farmer to change his system......difficult question! 
H. For investing in a dry feed system, this one goes for example from waste food to dry food you need for 
the slaughter farmers an investment of 70 euros. 
S. Per pig. 
H. So it would be 1000 times 70.  
T. 70,000 euros. 
H. That’s the investment.  
G. It’s almost the same for the sows. 
H. So you can count it out. 
T. Pretty much. 
S. How do you advise this farmer with his minerals return, what advice would you give this guy to be able 
to reduce his phosphate?  
G. First.... 
S. Sell up? 
G. which. 
H. Go to Denmark... 
S. Have a holiday. 
H. Yeah, have a holiday. 
G. Which products is he using. 
S. So some are better than others? 
G. Yes, how does he store the products, because in summer when you’ve got milk the nitrogen is going into 
the air and that’s not what we want. The, looking at what he is feeding and how much products he is feeding 
to which… 
S: type of pig. 
G: Yeah. 
H. You’re optimalising the feeding, how much from brick one, brick two or brick three or waste product 
one, waste product two... 
T. Just give them enough.... 
H. Yeah, but balancing it out so looking to your pigs, looking to the stable where they are in and optimalise 
everything in it, so just doing it better. So storage, just doing it better and.... 
G: And how does he get rid of the manure, can he mix the manure or not, is it every day one thing getting 
rid of… or a lot on one day. 
T. So they remove the manure every, how... 
G. When we get rid of a little bit a day or we get rid of a lot a day, the first get... 
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H. Ok, there is problem with getting rid of the manure, for example when you just get one tank a day, the 
first tank always has lower nitrogen lower phosphate because it’s thinner, it’s a suspension. 
S. So that takes it from the bottom does it....does it suck it out of the... 
H. Yeah, it sucks it out but when you, for example, one day you got 10 tanks away that equals better, you 
know the manure is more mixed and you get higher nitrogen and phosphate rates in the manure, so per 
cubic metre of manure you get higher rates so you got also higher going out. 
G. Sometimes we can mix the manure down under and then we are trying to get less of the dregs of manure 
on the bottom. 
H. So putting it around, I think you also do that it Denmark. Just mix the manure. 
S. How do you mix it then? 
H. With a propeller for example 
S. Just a mechanical.... 
G. Or a pump, a big pump. 
H. You know in the dairy farms in Denmark they have also that system, putting manure around under the 
cows so it can… You didn’t know that? 
S. No. 
T. We haven’t gone into the technicalities that much 
S. No, we haven’t been looking at the Danish system. 
H. No but the way of keeping the pigs you know the way of keeping pigs in Denmark I guess? 
T. There’s the organic and the intensive so it depends which farm, which type of farm you mean. 
H. Yeah, but you know how a stable looks and manure storage that kind of thing? 
T. Not that close up. 
S. No we’re not experts at that at all.  
T. Our background is policy as such, so not agriculture technicalities 
H. Ok.  
T. You get to look at them as part of our project but we don’t have the agricultural background. 
H. Ok. 
S. There’s a lot to learn 
H. Your English is perfect so, my compliments. 
S. Well I’m English. 
H. Oh, you are English! There we go! 
S. It’s the only language I can speak 
H .That’s a pity 
S. Not very good is it. 
T. A lot of the papers I’ve been reading have focused on dairy farming in the Netherlands and MINAS, 
what they can do because they can do experiments even on smaller farms from what I was reading, how to 
manage it. 
H. Yeah, there are big projects in the Netherlands for dairy farms but that’s, its the only right thing to do I 
guess because on a dairy farm you have much more tools to manage it, on pig and poultry you’ve just got 
pigs going in, pigs going out, feed coming in, manure going out. That’s it. 
T. So is MINAS, is it fair to apply it to every sector the same way? 
H. I don’t think so, I don’t think so.  
T. It’s a handicap for some. 
H. No, I don’t think it’s a handicap it should be a system which is reliable at the end, so using a 6 year term 
to level it out, lets you see that the system isn’t working that good, so we don’t need it at dairy farms but we 
need it more at pig farms.  
T. Well, so it’s going to level out when it’s supposed to go out now? 
H. It’s going out now, yeah, completely going out. 
S. 2006 
H. Yes, it is... 
 
Switch Tape 
 
H. ...in the beginning you know all Dutch farmers yelled at it and didn’t want it. At the end they now think, 
not that bad, has been good for us, are afraid of the new system, most of them, they don’t like it, because in 
MINAS on dairy farms for example we reducing fertiliser and reducing use of bricks we could keep much 
more manure on our own farm. So now the new system says that much cows, whatever you feed, whatever 
you do, that manure goes away so the optimalising thing is less now, it’s reduced. 
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T. So there’s no incentive to actually improve... 
H. No, we’re going to the system you have in Denmark, that much cows, that much acres of ground 
S. So maybe there should be different systems for different sectors, maybe? Or would that be a bit too 
difficult to.... 
H: I think so. 
S: yeah 
G. ‘Cause some farmers also have cows... 
S: Then it gets really messy. 
T. What about the pig farmers, do they want the new system, or? They do. 
G. Most of them. When a pig farmer doesn’t have to pay for this system, it doesn’t matter. But when he has 
to pay a lot then it matters. 
T. Do most of them have to pay, pig farmers? 
G: No, 20% of them have to pay 
S: have to pay a levy... 
G. Either something or a lot 
T. The others have to pay a little or they don’t pay? 
G. Most of them don’t pay. 
T: They don’t pay because they don’t want to or they don’t because they have zero? 
G. They don’t want to, they don’t have money. 
H. At the moment they haven’t money 
T: It’s not because they managed to reduce enough?  
G: Yeah…but, it’s not simple. 
T: You can’t reduce that much, right? 
H. Optimalising on a pig farm, yeah it’s possible but they already did that so the system works, it started in 
1998 so we did everything we could do and that’s it, we put away the manure, and we’re just praying that it 
is enough... 
G. We don’t have any acres, we have some pigs or a lot of pigs but there’s only feed coming in and only 
some pigs and there’s only pigs and manure going out, and then there’s no difference in balance...and then 
we have to... 
H: At the end we should have zero, but… 
T. It never works out. What about getting rid of the manure does that cost them... 
S: Under MAO. How does that work, has it worked well? 
G. MAO as you call it’s only, when we have animals we even must have ground. When we don’t have 
ground ourselves we have to rent. 
H: Farmers have different options, we can rent, you know hire from your neighbour, or something else, but 
we have to show our government and that’s the system next to MINAS, that we have a certain way of 
getting rid of our manure, so you know there is a potato farmer in the north says I don’t have manure, I’m a 
pig farmer I go to that guy and say I want you to sign a form which gives me the right to deliver my manure 
to your place. Ok, we pay for that and the potato farmer, you know it’s good, but that system doesn’t mean 
that I have to exactly deliver the manure to that guy, I don’t have to, I may. When I can get rid of the 
manure at the beginning of the year you know 500 metres on my right side, I’ll put away the manure over 
there. 
S: So that’s much cheaper with transport. 
H. Right.... 
S: and the pig farmer has to pay 
H: Yeah, but… 
S: he doesn’t get any money for the manure? 
H. No, no. And the guy in the north, you know we got a MAO without delivering manure and we got a 
MAO with delivering manure, only the government doesn’t know that, so we always say to the farmer I 
need for example two three hundred cubic metres of manure but I think I only deliver you 100 because with 
MINAS I can handle it, to optimalise the complete farm so I can keep those 200 here but first I have to 
show to the government  
T: you can 
H: that I have that ground, and now the new system.... 
G. If he doesn’t have the ground he is not allowed to keep animals. 
S: So then he has to reduce the animals, has to get rid of  
H. That’s an option too. 
S. But they don’t want to do that do they, if they can help it? 
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H. No.  
G. The more the better. 
T. If they did reduce, ok a loss in profit, but how bad would that be? Because they have to reduce 
according, a 10% reduction anyway the pig farmers. 
G. They already have, in ‘97 or ‘98.  
H. It was a generic reducing.  
T. How did that affect them? How did that affect the farms? It’s quite a lot, 10% 
H. That depends on MINAS, that thing. 
T. Yeah, but it came at the same time as MINAS and swine fever... 
G. The only thing that in Holland matter - pigs 
H: less pigs 
G: because of the 10% reduce, that’s the only thing. 
H: Just less pigs 
G: yes. 
H. But your question is how much the farmer lost? 
T. How it affected the farmers, yes, because it came. 
H: 10% less profit, you know, but the pig industry, the pig farmers you got very good years and very bad 
years, it just goes up down, up down, you can’t just say 10% means up 
T. It depends on the market at the time 
H. Yeah, or you have 10% less pigs in a very bad year you’re happy and when it’s a very good year it’s a 
shame. 
G. If you’ve got the building for more than 90%, still the stable is built for 100%. 
S. So you have empty space 
H. Exactly, and so you have to fill it up if you want to, you got to buy some rights to keep those animals 
because, you know, certain farmers stopped and their right to keep those pigs, they could sell it to another 
farm. So what they did was, the big ones which lost 10%, bought those 10% from other farms. 
T: And they also have to have more contracts at the same time, in that case, the MAO? 
H. Yes. They have to 
G. Every animal, cow or pig or whatever. 
H. You need ground, you can hire it, like you know... 
G: a statement of using ground 
H: yeah it’s a statement but with a beginning date and an end date, you know we have a problem here in the 
Netherlands with, when I have ground and you want to hire it, you go to a kind of a law firm. 
T. A broker 
H. And you say I have to use that ground because it affects my income and when I’m getting rid of the 
ground I’m going down, then you know the judge says, that guy that’s the only guy who can hire your 
ground, so for my entire life my ground is in your hands 
T. Oh, is that possible 
H. Yeah, that’s a bit trickier, so all ground in the Netherlands which was from you know from old farmers, 
old guys, who were very afraid of that kind of thing, they didn’t do that, so we need another system to get 
the manure on that ground, so that’s the MAO for, it’s a kind of hiring, with a begin date and an end date, so 
you can this year, I use the ground, I put manure on the ground, ok, but next no. 
T. So every year you have to.... 
H. Yes you have to... 
T. That’s a hassle 
H. Yeah, but only for that system. In the beginning there were some guys who used that right they had to 
get the ground, so that’s... 
T. They don’t need to do it every year now 
H. No.  
T. Does it cost a lot to transport manure off the farms? 
G. At the moment, 9 euros. 
T. But does it make a difference, like how far away and so on? 
G. Yes, yes, Season. 
H: At what time. 
S. What time of the year. 
G. Manure now is going into another storage 
T. for the winter 
G. And it’s going on the land in.... 
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S. Yeah, you can’t put it on frozen land can you, is it from...? 
H. February till September we can’t put manure on the ground. So, when I have to get rid of manure I need 
a potato farmer with a big storage on his land where I can put the manure in. So first you got to pay the 
transport, and also you got to pay the storage 
S: and analysing 
H: and the analysing. 
T. Who pays for the analysing, the pig farmer? 
G. The pig farmer.  
S. He pays for everything! 
H. He pays for everything, yeah. 
G. But at this moment the....the farmer who…. 
H. The crop farmers 
G. The crop farmers, most of the time pays when the manure is from the truck comes on the land. 
H. You know putting on the ground, the leaching. I know in the beginning of the year some pig farmers 
here when they have, you know, how do you call a guy which has machines and only works with machines 
on different farms? 
S. Contractor 
H. Contractor. You know those contractors rent a lot of land putting corn on for selling in October, you 
know when you harvest it and those guys can use a lot of manure and those guys also want top pick up the 
manure in February march to put it on the ground and say to the pig farmer, I take the manure, don’t cost 
you anything, but it is a very small category. So goes from 0 to 9 or 10 euros. 
T. So even if you have to transport it from the east say to the north it would be 9 euros? 
G. At the moment about 9, in the spring it’s about 6, 7. 
T. Was it higher in the past, much higher? 
G. This year it was about, 11 euros in January, in spring it was about 8. 
S. So it fluctuates 
G. Yes. A few years back it was about 18 euros 
T: 18. 
S: 80? 
H/T: 18. 
H. It’s 50 guilders, I always count back in guilders, it’s amazing. 
T. Such a difference, how come? 
G. Just for transport and putting it on the ground 
S: Many of your customers, your clients that are pig farmers, have they gone out of business? 
G. Not only because of....when the price is ok for the pigs everything is ok. But when the price is down 
everything is shit. 
T. I think the farmers are going to have to actually have the manure on their farm, or am I wrong, because 
of the nitrate directive? The nitrate directive does it say that every farm has to have manure storage for 6 
months  
H. Yes 
S: Isn’t that with arable farmers with crop farms? 
G. Not at the moment but it’s coming 
S: So that means that the pig farmer has to on his farm has to have storage for 6 months. 
G. Yes, most of them have already, because then they can transport the manure in spring 
T. When you want 
G. But not all of them 
H. When I have to transport in like around this time to the north, I pay a lot and I pay storage so... 
T. It was better to invest in storage... 
H. Yeah, buy your own storage and make it, and dairy farmers already had storage because they use the 
most of the manure themselves  
S. So, if the pig farmer could choose the new policy, how would it look do you think, how would they like 
the new minerals policy to look? 
G. Oh, when we leave this they are all happy. 
T. That’s the main thing. 
G. But we only have to.... 
T. Get rid of the manure... 
G. Only transport, not with minerals or something, so we got 100 pigs and they produce so much cubic 
metres of manure. 
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H. So they are all standards, standards, standards. One pig gives that much manure, you have that much 
ground so you get rid of that much manure. 
S. Simple. 
H. Yeah simple, that’s it. So that’s a simple system and that’s also the big difference between dairy and pigs 
in the Netherlands because you know… 
G. For the pig industry manure is a waste product. You have to get rid of it, fast and cheap 
T. But dairy farms use it  
H. We use it, we use it and we think we made a lot of money by doing all kinds of stuff good so we can put 
the most of the manure on our own ground 
T. So they are a bit wary of what is going to happen 
H. No they don’t like the new system 
T. The new system is still I suppose being developed exactly how it is going to work 
H. It is going to look like yours in Denmark. 
T. It’s already been decided. 
S: And that doesn’t suit dairy farmers. 
H. That much animals, that much grass ground, you know, that much farm ground 
T. So that’s going to lose out now, the 
H. You know, the most of it is already known so how it’s going to be and how it’s going to work, it’s like in 
Denmark, that much manure, that much fertiliser, that’s it, and that much manure you got to get rid of 
S: That’s what it says in the nitrates directive anyway 
H: I don’t think so its the best system for the environment at all, the losses, but I see the optimising thing 
which MINAS has given to...I think MINAS only works on farmers with ground. The pig farmers see 
manure as a waste product, get rid of it but the losses they put on the ground on the crop farm, there are the 
losses, not in the stable 
T. Do you think MINAS has had a good effect environmentally overall? 
H. Yes, 
G. This leaching of manure is much better 
H. The use of manure, the optimalising, less use of fertiliser, less use of bricks, so absolutely. 
T. So now it might go backwards? 
H. I don’t think so, it levels out I think... 
T. They’ve learnt, they’ll continue doing   
H. You know, we got a project in the Netherlands, Koen in Kansen 
S: Yeah, cows and opportunities. 
H. Yeah and we go in the ground and look in the ground water, how much the nitrates – how big they are, 
and when we try to see it, for example, next to water coming in from Germany, man, it’s high, it’s high. 
Yeah, it really is, on the high grounds it’s low, it depends on such more things than just putting manure on 
the ground, it depends on the much of rain you have 
T: nitrates, yeah especially  
H: it goes up and down. Yeah, we had a problem in the Netherlands we had too much cattle, too many pigs 
in this country, we were clever by thinking out this system I think, it did a good job for the environment but 
at the end... 
S. Do you think the problem is there’s just too many cows...? 
H. No I don’t think that’s the problem, I think we are better for our environment like France, for example, 
compared to France,  because we know it better, we have more management tools, we optimalise a lot, so I 
think looking to the environment we are doing better as a more extensive country. That for sure. But 
Brussels says no, that’s our problem. And I don’t think so, but Brussels, you know the derogation? 
T. On the grassland? 
S: 250kg 
H. 250 that’s going to be, I think the production of 1 acre here in the Netherlands is completely different 
when compared to Denmark or to Italy or to... 
S: it grows a lot in the Netherlands... 
H. Yeah, but also in Denmark you know, the good grass in Denmark produces a lot, much much more than 
for example in France, and you put the same level of manure on it. 
T. The same level is for all Europe basically, it doesn’t make sense 
H. No, not at all. That’s what I think, but you know, who am I? 
T. I thought standards were easier, you have to have a directive for the whole Europe, it’s much easier to 
have a standard like Brussels had than having to go into every country, I’m saying for Brussels... 
H. For Brussels it’s better, absolutely 
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T: administratively I suppose. Not that flexible 
H. Not flexible, but I think so they can’t be, the Italians they think a lot of shit, they manipulate everything, 
that’s good I think to try it, and we tried it, so I’m looking towards this system, we tried it with this but we 
are all the consultants, the complete industry knows it’s a good system, knows its better for the 
environment, knows this is better for the coming, even it’s better than the coming system, but Brussels says 
no. 
S: It doesn’t fit in with the nitrate diective; you have to do it this way... 
H. That’s it, Brussels says. 
G. We can pay it off what we do wrong. 
H. That’s the problem with this. Brussels says, ahah, they pay 
S: So a licence to pollute, is that how they view it, you know if you have the money... 
H. A licence to pollute! 
S: If you have the money then you can just pollute 
H. Yeah, anywhere you want. But when you have to pay as pig farmer 40,000 euros you’re don’t want to do 
that 
S: You’re not going to do that. Ok, I don’t think I’ve got anymore questions, have you? 
T. No, no. 
H. I hope we have helped you out 
S. Yes, very much, thank you very much 
T: Yes, it was very interesting. 
 
Tape off 
 
 
 
 
 
  
  
 
 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
207 
Drs. Coen Van Wagenberg 
(LEI) 
 
 
10th December 2003 
LEI, Agro Business Park, Wageningen 
 
 
Tape on 
 
C: No that’s great. 
S: It just makes it difficult when you have to think of another question and 
T: take notes 
S: take notes and you know... 
C: Yeah, I do some interviews as well so... 
S. Yes, of course. 
C: you’re writing and then ‘oh sorry, can you repeat it again?’ so it’s better to bring a Dictaphone. 
Ok…so... 
S: fire away 
C: fire away, yes. 
S: yes, as we said we’re like interested in…well I guess, you’d know more about the compliance costs for 
farmers? We’re also focusing on the pig livestock sector, so the consequences for them of MINAS and your 
opinion of the policy – if you think it’s good or not, and yes, the consequences it had for pig farmers and the 
sort of things they can introduce to cope with MINAS, to lower their mineral surpluses 
C: yeah 
S: these are the sorts of things we’re interested in. 
C: yeah, ok. 
S: So maybe we can… 
C: yes, I‘ll just grab a piece of information. It will help me as well.  
It’s in Dutch, maybe there’s an English - yeah there’s a summary in here. 
S: It’s been a little frustrating ‘cause everything’s in, of course everything is in Dutch. 
C: yeah 
S: I’m not criticising that but… 
T: it would be very useful to know Dutch! 
C: here it is, yeah. So considering MINAS for pigs, pig farmers, you have to make a difference – distinction 
– between two kinds of pig farms. One you have the farmers, which have a certain amount of land, where 
they can apply the manure, and the farmers which don’t or, who have a really small piece of land. That’s the 
difference, it’s really big. MINAS considers the surplus of phosphates and nitrogen, and the manure market 
in Holland works, doesn’t work with phosphates and nitrogen; they just work with cubic meters. So one 
cubic meter costs, well – depending on the time – somewhere between 5 and 15 euros. It has been really 
high, like back in ’97 there was about 20 euros…even almost 20 euros a cubic meter. 
T: did it depend on distance as well or just…? 
C: yeah, it depends on distance, ‘cause you get transporters  
S: that’s transport costs 
C: It’s not only transporters, it’s the…the price a pig farmers has to pay for somebody to pick up the 
manure, to get the manure at that farm. 
T: besides the transport costs… 
C: yeah, and of course in that 40 euros there, or 20 euros, there is the transportation costs. 
T: Those are high…? 
C: Yes, but it was just because there was so much manure and we have to…legislation here is that you can’t 
spread manure before the first of February, because it’s...the ground will be frozen and you can’t apply 
it..and that year it was like, really raining in the end of January, so they couldn’t apply the manure, ‘cause 
the land was just too wet. And that lasted for a couple of weeks, so all pig farmers were just like….the 
storages were just full 
T: and they just had to 
C: and they had to bring it away and the farmers couldn’t, they just like, the arable farms were like ‘you 
want to get rid of it, perfect, but you have to pay’. 
S: Yeah, so they raised the price? 
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C: yes, so prices just went up really steep. So but, because farmers – the arable farmers and the pig farmers 
– the price of manure is per cubic meter, it doesn’t really matter how much phosphates there are in that 
cubic meter, or how much nitrogen.  
T: No, it doesn’t make a difference to them. 
C: No, ‘cause a farmer has to pay the same price if it’s high or if it’s low. So for a pig farmer, without land, 
it’s not really interesting lowering… 
T: But won’t they pay…? – don’t they sample the manure as well for MINAS? 
C: Yes, that’s the next, but it doesn’t - I come to that; so but for a pig farmer it doesn’t matter how much 
nitrogen is in, if he’s got a lot, if he’s got not that  
T: he just has to get rid of it 
C: Exactly, pay for it per cubic meter. 
S: So then there’s no incentive for him to try lower his… 
C: In that way, no. No. No. Of course he has to sample, but that’s because MINAS says ‘ok, I need to know 
how much goes in to your farm, how much goes out of your farm’. Well the amount going in is food, in a 
pig farm; well, there some in an animal but that’s not much. But it’s food and animals. So, and what goes 
out is the animals – the meat - and manure. So that’s why you need to know the manure. But where go, 
where can phosphates and nitrogen go? Ok, you got some correction for ammonia, and phosphates…well, 
they’re …I think it was a small amount, just 
S: they’re pretty stable are they? 
C: Yeah, it’s pretty stable. A small amount that disappears and they think it might just evaporate as well or 
just go into the concrete. They don’t know, ‘cause they measures, measured on a lot of farms there is a 
small difference between the amount that goes in and the amount that comes out, so something disappears, 
but that’s small. 
S: So the science on that is not so clear? 
C: No, it’s not…they don’t know. So, but for pig farmers it’s like, everything that goes in, it’s pig and food, 
that goes out ‘cause…nothing, they can’t, he can’t spread it on his own land, on land, when he doesn’t have 
it. So for pig farmers without land, it’s just like ‘ok, what’s the cheapest way to get, for me, well….it’s the 
cheapest….well, price of manure is fixed, I can’t do anything with phosphates / nitrogen; meat, price of 
meat, fixed. Price of my piglets, or price of my sows or whatever – can’t help it; price of food: that’s 
changing when I’m getting lower phosphate or nitrogen content.’ So for him, its cheapest way - is the 
cheapest food - is a high content. That’s why we saw… 
T: It’s an anomaly, really. 
C: Yeah 
T: ‘Cause it pays the pig farmer then to buy high nitrate and phosphates 
C: Yeah, and it doesn’t work, because the price of manure isn’t related to the…  
T: content 
C: content of the manure. And so that’s a problem…On the other hand, if a pig farmer has some land…and 
it’s…I’ve got some pictures here…it’s been a long time so I‘ll have to look where the pictures are….ok, 
yes. I made a picture; I made a model…which optimises the farmer income. And its optimising variables 
are the feed content, the feeding strategy, and he’s got different areas where he can apply the manure; 
different plants growing there, different soil types. So he can choose between all those soils and plants 
where to apply the manure. And I thought like...if a plant needs e.g. 2 kilos, or 200 kilos of nitrogen, and 
only 50 kilos of phosphate, then if you have that ratio in your manure, the manure is good. If you are far, 
farther away from that ratio, your manure will be of lesser quality…but it’s…There is no way, they don’t 
…calculate it like that so I had to make up a way, and I thought ‘well, that’s a....pretty good way!’. So 
here80 you see the ratio, P, and the number of hectares…and you see, and this is the hectares the pig farmer 
has. If he’s got no hectares, or really small amount, he’s got a really high – this was the highest P content 
ratio I defined – it’s here. If he goes about...is it 11 hectares or something, it drops. And the lowest would be 
about 17 or something. And then if he’s got more hectares than 17 it goes up again, and then that’s from 
…10, 20, I’m not sure. I thought these are probably from different, yeah different farms, but….it varies. So 
what happens here, is like – if you have no land, it’s no use of… 
T: doing anything 
C: getting higher… 
S: Just…sell it, transport it, get rid of it. 
C: Yeah, get as high a feeding content as possible. If you’re here, you have to apply, or you can apply part 
of your manure on your own land. 
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T: So it’s best to have a low one, because then they can  
C: Yes, like if you have less, lower content, it means you can apply more cubic meters on your own land so 
you have to sell less cubic meters. 
S: Yes, and so then it  
C: And then you get the optimising decision between – ok, how low do I get my feeding content so I can 
get more manure on my own land, but my feeding prices will go up. And then you get that…and that 
optimum was, depending on how much land you have, goes up. Well 
S: So they reach a point where the optimum is 
C: Yeah, ok. If you got a lot more land, it’s doesn’t matter anymore because you can spread all your manure 
on your own land. 
S: Is there many farms like that? Have that situation? 
C: Most farms will be here 
T: Nothing 
C: I think...the mean…I think the mean number of hectares were 14, so that’s something here. But there 
will probably be some…some small farmers which have a pretty large amount of land, ‘cause they have 
some cows as well…and they... 
S: So, like mixed farms 
C: they’re like mixed farm, farmers, but really the pig farmers... 
T: the intensive ones then, yeah 
C: they will be here…they only have 1 hectare, maybe none. So they all will be here. So then you see, it 
doesn’t work. It doesn’t work, for intensive pig farmers. 
S: Yes 
C:  And for intensive chicken farms, or cow farms, doesn’t work, ‘cause of course they don’t have ground, 
their own ground. That’s the big problem. 
T: What did they do before? Before MINAS? 
C: Before MINAS they had a levy on…let’s see…you had, they knew the content of nitrogen and 
phosphates of the food, and they took a mean, I think in Holland, and made categories. So if you got a lower 
contents, you got a less, a lesser levy. And if you got your content...it had some rules back in 40, ’94, 
something like that, and they said ‘when you got 70% of your excretion, what you had in ’94, so you get 
30% reduction in that, you don’t have to pay a levy.’ And it was really high, it’s like you lose 10% or 20% 
of your pigs. So, it was so heavy that ???, ok, and they based that on the content of the food. That was the 
difference. So a lot of pig farmers – well, you really had to go down; if you didn’t you lost about 20 to 30% 
of your, 30% of your production. So you, so it doesn’t 
S: Can finish some farms? 
C: No…almost, all of them I guess. So that was the difference. And then they changed it, and then we 
saw…the ration, the content, going up again, and it didn’t really go up till, like sky-high, ‘cause in the end, 
if you really want a high phosphate, you have to add phosphate so your food feed price will go up again, 
and of course farmers will be like, ok, you can just get the last cent…but then in the end you won’t win 
‘cause…well, environmental organisations will just stand up and maybe just don’t want to kick somebody 
really hard…so, but, it actually went up with, I think about between 0.5 and 1 gram per kg phosphate. 
S: Ok 
T: when they changed... 
C: When they changed in ’96, yeah.Yeah, that took, what - one year or so. Actually they made an 
agreement not to alter the contents of the existing feed, so they made new feed with high contents.  
T: how…! ok. But did they still pay to get rid of the manure then? 
C: Yes.  
T: They had to…it was the same system? 
C: Yeah, yeah. That didn’t change. What they did in 2001, they added an extra legislation. 
S: Is that MAO? 
T: MAO? 
C: MAO, yeah. Yeah, you know about MAO, so? 
S: Yeah, a little bit. It’s like a...you have to go into a contract with an arable farm... 
C: Yeah. 
T: A guarantee for production basically 
C: Yeah, yeah. So you get your relation with the ground again.  
S: Yeah 
C: And that works better 
S: You think that works well, do you? 
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C: That, well…better. 
S: yeah 
C: I didn’t really study MAO, so… 
S: Yeah, ok 
C: I don’t know exactly how that works, but...I think it works better than this ‘cause...it doesn’t work, if you 
just pay per cubic meter.  
S: ok 
C: I did some calculations here as well, like, if you pay per kg of phosphates in your manure or the ratio 
between phosphates and nitrogen and…you can…I think it’s here…you see some differences between – 
this is the phosphate content again, and these are the plants that grow there. 1, 2, 3 here...here. 
S: Ok. 
C: And these are the different farms. So this is one with small, with only 1 hectare…as well…favourable 
technical results, so high... a lot of piglets produced or a high growth… 
S: So high productivity 
C: High productivity – yeah, that’s the word. This is high productivity with no land, this is low productivity 
with ….and then you see there are some differences in the ratio, the optimal ratio. But it’s not really…big. 
So, what actually, what this means is that feeding prices they go up really steep when you want to lower it a 
little bit. And the prices are - two key prices – like you have to give a price to the manure as well. When 
you get a better ratio you want…ok, it’s twice as good, so how much is that worth, and you need a value for 
that. So I took prices of… 
T: Is it worth anything in practice? Because… 
C: It’s worth, actually it’s worth something but it doesn’t really get paid. It’s more like, ok...an arable, if an 
arable farmer can choose between two types of manure and one fits his land better, he chooses that one. 
But… 
T: competitive-wise then only 
C: Yeah, yeah, but it’s not really...it’s not paying, paid...maybe it is sometimes does, but it’s…it’s really 
small. 
S: How would it suit his land better? Would it be the content of N and P in there? Or is it… 
C: Yeah 
S: a certain type from  ...like pig manure or...dairy? 
C: Actually, there’s both of them 
S: yeah 
C: It’s a combination of the availability of nitrogen and phosphate from the manure, and that differs from 
manure type, manure from animal type. On the other hand, it’s also the ratio between nitrogen and 
phosphate. That’s important. Like, if you’ve got a plant that needs a lot of nitrogen and only a small amount 
of phosphate, it’s a lot easier if you can get a manure with a lot of nitrogen  
S: ok 
C: and less phosphate. 
S: So, arable farmers shop around, do they, if you like...or… do they have... 
C: Well…I think there’s a lot of intermediate…and they shop, or they know the farmer, so he doesn’t really 
shop around, but…of course those will...they exist…but if they didn’t exist, yes they would, they would 
shop around, they look around in the neighbourhood probably…’cause if they don’t, if they just, like, if 
they got a really high need for nitrogen and they apply, I think sow manure – I’m not familiar anymore with 
their actual contents – so..but if they apply manure with a low nitrogen content and a high phosphate, they 
need to apply a lot of nitrogen, like... 
T: artificially 
C: artificial. 
T: then they are going to go over with the phosphate limit 
C: Yes, and it’s…they have to pay for that 
S: That all costs money isn’t it  
C: They have to pay for that. So that’s, there’s an incentive. But I took prices of this artificial manure - what 
do you say, what’s the English word? 
T: artificial fertiliser 
C: Fertiliser. Yeah. Then you see there are some differences and I calculated the prices as well, but it’s not 
really, really big. And that’s because prices of feed just go up really, really steep; lowering, altering the 
content. So MINAS works for farms with… 
T: with land 
C: land 
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S: dairy farms 
C: Dairy farms, for example. There it works perfect. They’re really trying to lower, and they succeeded a 
lot. It doesn’t work for pig farmers, ‘cause they don’t have a relation with the land where they apply it. 
S: And that’s the key? 
C: And that’s the key. 
S: Yeah 
T: Not even their output costs have no relation, not no relation, but they don’t get any investment incentive. 
I mean… 
C: Well, actually if you pay per cubic meter you don’t have an incentive. 
T: yes, it doesn’t pay you to lower your ‘ins’. Although, I don’t know how the MINAS levy compare then? 
Because the MINAS levies were really high, they would still have to pay a levy. The levy apart from the 
transport costs, and the higher the content of the manure, the higher the levy, so… 
C: No. The levy is based on the surplus on your farm. Like, if you have a pig farm, if you have the farm, 
and you have the pig going in and the pig going out. Well, this got a little more nitrogen but it doesn’t...You 
have feed going in here, and you got manure going out here. When this81 goes up, what happens? This82 
goes up. But it can’t just disappear there. So... 
T: it will never overtake the in 
C: No. No, and what’s MINAS doing, it says ‘ok, loss...plus…and then I take the difference between these 
two’, and that doesn’t matter – if this goes up, that goes up the same way.  
T: So it’s more worth it to buy cheaper feed in the first place with less 
C: Yes, with a higher content. And for the farmer it doesn’t matter, because he’s just ‘ok, I’m getting rid of 
all my extra nitrogen and phosphates so…’ 
T: in any case 
C: In any case, yeah, so he doesn’t have to pay an extra levy. 
S: But is that the case though? We’ve heard of pig farmers actually got rid of all their manure but actually 
still had a surplus. 
C: Yeah, that’s what happened was something happened here83. So this wasn’t really...like if it is raised by 
a 100, by 10%, this only raised by like 8%. 
S: So something was like, getting through the system? 
C: Yes, yes. But nobody knew. ‘Cause like for nitrogen, this is really, this is true, because you’ve got some 
evaporation of nitrogen here, like the ammonia and something. So there’s a correction factor in MINAS, 
which says ‘ok, you’re allowed to lose this amount of nitrogen’, and so that was ok; because you knew that 
what you were doing was ok. It’s alive the manure, so you not really know how much you’re going lose but 
for phosphates that happened as well. And because the levy is really high, and you can’t really lose a lot, 
there were a lot of farmers who had problems, ‘cause, well, they did exactly this, and then something 
happened; this was 8 and this was 10, where’s the 2? And they couldn’t say, they didn’t sell it to nobody, 
it’s just disappeared. And you have to say where it goes. So you have to account for the 100% here, you 
have to account for here, and they couldn’t ‘cause something disappeared. 
S: So according to MINAS then, it was a loss to the environment? 
C:Yeah, yeah 
S: and they had to pay a levy 
C: And then they had to pay a levy. But actually something happened here, and they were looking, and...it 
might be that…’cause like the feeding content they really… you do a test and there is some uncertainty 
about it. Here you do a test84, and there is a lot of uncertainty about it. I mean, even getting the sample – 
that’s an uncertainty. And then doing the test to determine the content, that’s another uncertainty. So… 
T: all the errors… 
C: given uncertainty and given the errors, I think here you can be like almost 20% away from the real norm 
S: Even though that’s got it on the packet, or..? 
C: Yeah. We don’t know the test isn’t that…secure 
T: accurate? 
C: Accurate. Yeah. So, if you really are up high here, and you end up low there…and well, and of course 
you say it’s uncertainty, so if you do that a thousand times you get a mean and then it’s ok. But, you know 
you can be unlucky, in a given year everything here goes up and everything there goes down.  
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S: That could be enough to finish you 
C: Yep. Yeah. So that’s, that’s another problem. But that’s just a problem of…yeah… 
T: measurement 
C: measurement...and it will be in any system which you use. 
S: But unfortunately, that - the consequences of these uncertainties – are people going out of business 
basically. 
C: yeah, yeah. And that’s what one thing in MINAS – those levies, at least for phosphates, were just high. 
That mean you don’t wanna pay anything, so that’s good. But if you can’t… 
T: control? 
C: control it, it’s not, yeah, well, it’s hardly your answer. Then that - and here something happened which 
they couldn’t control. Like, in farmers with land, they can control it. Better than here.  
S: ‘Cause in Denmark they’re thinking of doing the same system, but they have a lot more, obviously it’s 
not nearly as intensive as it is in Holland. A lot of pig farmers have, you know, have land. So, in theory, 
maybe something like this would work in..? 
C: I guess so. They need to have land, I heard. Still, if you got more than 250 pigs  
T: it’s related to the land, yeah 
C: you need this much land, and if you got more – 500 pigs - you need even more land. 
T: Yes, the number of pigs is related to the land you own. 
C: Yes, yes, ok, yeah, so that  
T: that was built into the legislation… 
C: Yeah, ok, yeah.  
T: it’s growing; it’s an older system. 
C: Yeah, ok, yeah. But I guess for them it will be up here or here85, but here doesn’t matter ‘cause you 
apply all the manure to your own land. 
S: yeah, sure 
C: So from this here...it’s ok. Although of course you see that they will go up higher if they still can…but I 
mean, they probably do it right now as well. You would probably get the cheapest feed in those, given the 
amount of manure, and phosphates and nitrogen they produce. 
S: ok 
C: ‘cause in Denmark, the legislation is based on nitrogen, or..? only nitrogen? 
S: oh, yeah.  
C: Not on phosphates? 
T: As far as I know it’s nitrogen. 
S: ‘cause they had a hand in doing the Nitrates directive, didn’t they?  
C: Yeah, yeah. 
S: Denmark was the… 
C: yeah. 
T: So, given that kind of formula, it doesn’t, it never pays the pig farmers to invest more, even in 
machinery, feeding equipment, and things like that? To reduce losses during feeding and this kind of thing? 
C: That always works. ‘Cause if you can, you lose, you save the amount of feed you don’t lose and that’s 
just money.  
S: It’s just simple efficiency is it? 
C: Yeah, yeah. That works always. So, going from two-phases feeding strategy to three works, ‘cause 
probably you’re, I mean you’re going end up saving money ‘cause you’re not going apply as much food. 
S: And of course feed is the most expensive thing isn’t it? 
C: Oh, yeah, it’s - I don’t know the amount - with more than half of the cost, is feed. So you save something 
there – only 5 % - it’s going really be…I mean, and given in Holland, farmers, pig farmers don’t make 
much money, so every euro they can save it’s just direct income. 
Less loss. So that, so they’re going for that. But sometimes all you do you need an investment and well, 
they cost some money. But depending on…sometimes it’s just, it’s not that expensive to change something. 
I’m pretty sure, now, in Holland at least, most farmers will be pretty new…will have pretty new equipment, 
so older – the older, the old ones – they stopped. 
T: They sold out, yeah? 
C: Yeah, it’s just – there were a lot of farmers were pretty, were like almost over fifty, and don’t have 
someone who wants to buy the farm, or someone who wants to take over 
S: No son that wants to take over? 
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C: No. So, when they already stopped, or they’re going stop in a couple of years. 
T: It doesn’t pay them to keep on? 
C: No. No, they just do it for, because of fun, and if it’s going be too expensive or too much difficulty 
because of some legislation, it’s - ok, stop. That...you mean…the number of pig farms dropped, they were 
about  - as it says here, I think it’s about 16, 17 thousand back in  ’98 / ’97, and now they’re only 9 
thousand left.  
S: ok 
C: So… 
S: And how is the structure of the sector changed? Size wise and…they…can you see a...it’s…? 
C: The small ones stopped. 
S: Yeah, really? Yeah. 
C: Yeah, yeah. Basically, you see it the size of the farms grow rapidly and the number of farms decrease. 
And the number of pigs decreased a little bit. Maybe from 16 million to 12 million. But... 
T: That was, there was a 10% reduction from the government? 
C: Yeah, yeah. 
S: And also wasn’t the government buying up production rights as well? 
C: Yep, yep. Yes. So you saw a reduction, I think 16 to 12 million, more or less. But the number of farms 
just, divided by two, so it’s not - the small ones must have stopped. More small ones must have stopped 
than big ones. And there’s actually, that’s what happened.  
S: Yeah, yeah. 
C: And of course the small ones don’t want to invest in new machines ‘cause they don’t have, well, they 
don’t, with less pigs you don’t -it’s not that interesting. 
S: Yeah, yeah, sure. 
C: So… 
S: Economies of scale, isn’t it? That the… 
C: Yep.  
T: It’s probably going to continue this way, you think?  - it doesn’t pay the little farmers anymore? 
C: No, no, well, depending; there’ll always be, like, you got ecological farms and they want to stay small. 
But they can handle, get more money 
T: they have a niche market 
C: They’ve got a niche, or they can get more money. So there’ll always be some small farmers of course. 
And people just do it for fun. And they have, like, it’s only a part of their…they’ve got a big arable farm, 
and a small pig-house somewhere. So… 
T: they’re mixed 
C: mixed farms…I’m getting…yeah, there always will be some of them. They will disappear more rapidly, 
yes, but I think there will always be some, not much. 
T: We had a look at the database of the LEI, on the pig farms, and the percentages – you know it’s in 4 
years – the smallest farms have really gone down, the bigger farms gone up. The middle ones seemed to 
have stayed more or less the same. 
C: Yes, could be. 
T: They haven’t really…been that much 
C: Yeah. Yeah.  
S: Have you heard much about the new policy, which is going replace MINAS? 
C: No. No. They’re still working on that I think. So I’m, I don’t know…. 
S: No, ok, yeah, but I mean if you’re a pig farmer, how should it be designed do you think? I mean, what 
would suit the interest of the pig livestock industry? 
C: Yeah, well, if you really want pig farmers to lower their, the number, or the amount of phosphates and 
nitrogen produced, it means you have to get them an incentive for lowering their -well, either their feed-use 
– so how much food do you give to a pig? or well, the content of the food.  
S: Yes, so what that would be a tax on inputs or…? 
C: Yeah, we did a really small survey on that, but just like inventerisation more than a…we didn’t really 
look into it more deeply. It could be a tax, for example. But I’m not sure how it works out, so it’s… 
S: just a 
C: it’s an idea 
S: yeah, that’s it. 
C: Maybe it just really doesn’t work… 
S: yeah 
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C: But probably we’ll, we, something based on MAO, so you got your direct relation between the amount 
of land and the land and the manure you produce. So if you produce less nitrogen and phosphates in your 
manure you have to, you have to, you can apply it on less land so you’re going save money. 
S: sure 
C: You need something for that, and maybe you can, like, make it a little more strict by adding tax to 
something, maybe something for, like before MINAS - MIAR it was called – mineral…. 
S: Yeah, I’ve come across it but I can’t remember what it stands for. 
C: Yeah, me neither.  
S: It was in the 90s wasn’t it? 
C: Yeah, until 1916…1996, wasn’t it….Maybe something, some levy on…or maybe an urge to lower your 
phosphate and nitrogen content in your feed - that means just directly, less there. Maybe something there or 
a combination of those two. That might help. But you always have to give the farmer the opportunity of 
choosing between - ok, if I take a higher content here I have less feeding costs, and I have to pay something 
here. But if I, but if he wants to lower this, he’s going end up with higher feeding costs; he has to make 
some money here. 
S: ok 
C: If he not doing that, what’s the point in lowering? I mean, I’m going pay more and not getting anything 
back.  
S: sure, sure 
C: And that’s wrong. That wouldn’t work for me, that wouldn’t work for nobody. 
S: No, no 
C: I mean then you 
S: ‘Cause it’s a business after all 
C: Yeah, it’s a business. Yeah, if you’re like, really like a ecological farm you say ‘ok, I want to do this’, 
but you got some other incentives. But you also need people like 
S: But that’s a business as well, isn’t it? 
C: Yeah, in the end you have to survive, to make some money.  
S: Yeah, yeah 
C: So, for farmers it might differ - the content here, but in the end you’re not going to get really low 
content. Mean content. And actually you want to have a low mean content. You don’t want to have one 
farmer which there, and the rest being there; that’s not…you want everybody be, rather everybody being 
there. 
S: sure 
T: So that’s how it’s worked out for them, pig farmers. 
C: Yeah. So you need something of, about that, but that’s pretty difficult. ‘Cause here prices will go up like 
- phew!  
T: The feed suppliers worked quite a lot on the feed content… 
C: Yeah. Yeah, because of MIAR. Like, pig farmers lost 30% of their production if they couldn’t apply to 
low content. And they did a lot with phos…fitase.  
T: So you think that was a better system? – for pig farmers? 
C: Well, it...the problem with MIAR is that it worked on the average. It was based on the average content in 
feed in Holland or something. It really, it wasn’t based on farm, on the farm level. So you need to have a 
system which says ‘if you do it good, you’re going here, you’re going make some money there’ 
T: Oh it was a standard estimate? 
C: And that was something like ‘if you do it good in Holland, then you all get some money’. So if you went 
down and nobody else did, you paid a lot more money here but you couldn’t 
T: ok – it wasn’t on a farm-by-farm basis. 
C: No it wasn’t on farm basis. And that was the problem with MIAR.  
T: No it’s not… 
C: So you need a system that’s based on farm, on the farm 
T: on efficiency? 
C: farm efficiency, yes…And that works. And then you need a direct relation between the content here and 
the field you apply it to. 
T: Do you think MINAS in particular hit the farmers, the pig farmers’ sector, harder? Or in the end, like, 
they didn’t end up paying that much economically because of, they could get by by not spending more on 
feed, they still had to get rid of the manure, so… 
C: Yeah, well, I don’t think this changed a lot, but it’s difficult to say, ‘cause in 1997 we had a classical 
swine fever, and that had a really big impact… 
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T: yeah, yeah. I noticed that the, actually the MINAS levies were really high in that year. Was that because 
they couldn’t get rid of the manure? – the ones with the swine fever? 
C: Yeah… 
S: it must be 
C: probably, could be… 
T: ‘cause no farm… 
C: Yeah, that could be ‘cause they couldn’t transport any manure off their own farm of course. 
S: So what happened to that manure then? It just… 
C: just stayed there. And then they 
S:  and they had to pay a big levy... 
C: Well, well, in MINAS you can - like, the levy one year you can... 
S: of course yes transfer 
C: transfer it to the next year, and so you have three years, which you can take the mean of your levies 
S: I see. 
C: ‘Cause of this, these kind of problems 
S: Because otherwise they’d have had like 
C: Yeah, well it, yeah, ‘cause what happens is, of course you pay a levy, but you’re not going get money 
back next year. 
S: No. 
C: So, like, you…what you can do is you can build up a shortage. Say, ok, I export, transport off my farm a 
lot more than actually necessary, so you’ve got a, like a minus surplús. And then you add up 
S: You can play around 
C: yeah, yeah.  
T: Ok, so once they are under the surplus, it’s not, kind of they don’t take count of it; it’s actually a credit, 
kind of? 
C: Yeah, it’s a credit, but you don’t get money for that. 
T: You just have more of an allowance than before 
C: Yes, so next year you don’t have to bring off, out of your farm that...that you have to bring that. You can 
bring less. 
S: What are the environmental consequences of that? Then, I mean… 
T: yeah? 
C: Well, that - it depends as well on… like if you, generally the first you have a lot of manure in your 
storage, and the next year, you have no manure in your storage – you’ve sold a lot of extra manure –  and 
the next, well, it’s just maybe ‘cause this year you sold… last year you sold it at the 1st of January, and this 
year you selled it the 31st of December. Doesn’t matter for the land. But because we’re working on year 
basis, that day, it’s just like, it’s a different year, so…  
S: yeah. 
C: And that’s what we saw when MINAS started, that a lot of farmers had their storages full, ‘cause that’s 
like ‘ok if I transport it off my farm, I got a minus’. You didn’t produce it. They started with a minus.  
T: But then couldn’t they take some of that manure that they produced and dump it on their land, even if 
they don’t have enough land for so much manure… 
C: No, but then it will come back next year. 
T: Will it keep on going… 
C: Yeah 
T: You have to keep the track of the system though like that. 
C: That only worked the first year, they had to export a lot or bring…they had a full storages the start of 
MINAS… 
T: But then how does MINAS relate to management techniques on the farm, in fact? It’s not so direct. You 
could have a good no surplus, but still be losing to the environment, or not managing the manure well, point 
sources and so on 
C: No, no, well it depends. Like, for a pig farmer… 
T: with some land, I’m saying, not with no land, ‘cause with no land he can’t do anything about it. 
C: Yeah, ok, but, for the pig farmer with some land, he has to calculate how much, or he has to apply for 
the amount of manure to his land as well. So he has to say ‘I applied this much manure on my land’ and 
he’s allowed to do that, ‘cause I mean there’s some rules, and MINAS as well says.. 
S: how much you can 
C: how much, or whatever you can apply this much phosphate and sticks…and nitrogen… 
T: Will you have measured the nitrogen? 
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C: yes, so it doesn’t matter…like there’s an x (sketching)…this is X transporting to farm, and here’s his 
own land…. 
S: its hard upside down isn’t it? 
C: Yes, something like that. So, but this he has to account for as well. So there is…but only in the 
beginning, because they had full storages manure storages. Yeah, well, they sold that and that’s just here. 
They didn’t have anything here, so they started with a minus, but that’s just the beginning. That’s why you 
saw farmers starting to complain about levies, not the first year, not the second year, but the third year 
S: ok 
C: ‘cause they started with a minus and the first two years 
S: by the year 2000 was it? 
C: yeah, by the year 2000, that minus they lost so much that, that minus was like zero again, and the next 
year, they ended up here by, with a plus. And then they had to start paying.  
T: That’s when they complained. 
C: Yeah. And that’s when they started complaining. So the first year, there was no problem about....well, 
they just, they probably didn’t even notice, like ‘oh, still minus, it’s ok’. They didn’t notice it was less 
minus than it used to be. 
S: Ok 
C: But that’s only when MINAS started. When it’s working, and when you know where everything 
goes…like, if there’s another one here, which you don’t know, then you’re going lose. 
T: It always pays more to, it’s always cheaper to transport it than to pay the fine? 
C: Yes. 
T: ‘Cause the transport costs will also vary. 
C: Yeah.  
T: They’re always more expensive than at the lowest…? 
C: More or less...yeah, yeah. Definitely for phosphate. Nitrogen…that’s not that high 
T: Cause phosphate is the highest 
C: Yeah, but… 
S: So it’s always the incentive is there then? 
C: Yes, for a farmer with land, yeah. Always, he doesn’t want to pay any levy. But of course, somebody has 
to get rid of this manure, ‘cause the next person will buy…who buys this, has to apply it or sell it to another 
one.  
T: How about manure processors? Have they come into, ever come into the picture, or it’s mostly...? 
C: Oh, they’ve come in and gone out. Come in and gone out. 
T: yeah...it’s never really taken off? 
C: No. And the problem is, one year there’s a real shortage of …one year there’s a lot of extra production 
on manure, the next year there’s a shortage. 
T: So they will never get enough. 
C: Yeah, so they get 
T: they don’t have a stable base 
C: the market game, no. So one year they get so much manure, and they have contracts for, well, you’re 
talking about a lot of manure then. Half a million cubic meters or something. 
T: to make it 
C: yeah, because it’s not worth making a factory for…that, otherwise. And the next year farmers, ’cause it’s 
good weather the 1st of February, and the prices will be low, ’cause usually farmers have to pay as well, like 
they have to pay 10 euros to bring their farm to a factory. Treatment factory. But ok, this year, 1st of 
February there’s – it’s like this – and they can drive out, and prices will be 5 euros. 10 euros at the factory, 
5 euros at my neighbour’s - I’m going to the neighbour! 
T: The reason I thought it might be more useful is because the way the livestock is so concentrated in the 
South and the East, so most of them really have to travel a long distance, and costs are…but if you have 
a…. 
C: Yes, but it’s still cheaper.  
T: It’s still cheaper? 
C: Yep. Yep. ‘Cause what’s transportation costs? It’s, it’s high, but calculate per cubic meter –might be a 
euro something, maybe 2 euros. 
T: That’s on a good year. 
C: yeah, so, they just bring it there. And actually when - ’cause arable farmers need manure - it’s not only 
for, because of phosphates and nitrogen. There’s a lot of other things in manure, organic matter 
T: It’s also cheaper for them? It’s much cheaper  
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S: Of course, it improves the soil, the structure… 
C: Yeah, so they need some kind of organic matter on those fields, and they can bring it by planting - like, 
fertilising plants, clover 
S: clover 
C: clover, yeah, something like that, or…but there are more of those. Sometimes it doesn’t work and they 
need other kind of…and that’s manure. From animals. And all manure 
T: And they don’t need to actually buy it, so… 
C: And they buy it, yeah. 
T: They don’t need to buy it, do they? ‘Cause the farmer 
C: depending 
T: wants to get rid of it so much... 
C: Yeah, well…that, that’s the market. Sometimes...I guess now, at this time, they…they’re just about 
paying…something on... just...it’s about zero. 
T: So, much cheaper than 
C: A couple of years ago they ended up with 10…10 euros extra, per cubic meter. So… 
T: It’s much more worth it than buying the artificial stuff. 
C: Yep, yep. So, they need manure in the end, and so they’re going transport it to the Northern part of 
Holland, ‘cause it’s not, Holland is not that big. 
S: We found out that in the last few days, we’ve just about done the whole lot! 
C: Yeah, yeah...so, I mean - it looks like we’re gong to the North of Holland, but that’s only 200km from 
here 
S: Yeah. 
C: so it’s not that far. 
S: No. 
C: so… 
T: It’s not that bad… 
C: Yeah. 
T: Ok…I think we have to… 
S: Yeah…I can’t think of anything else to ask! 
C. Ok! Yeah. 
S: I think we’ve covered just about everything. Yeah. 
 
Tape off 
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Prof. Oene Oenema 
(Alterra Research Centre) 
 
 
10th December 2004 
Alterra West, Wageningen University, Wageningen 
 
 
Tape on 
 
O. You know in these days people have very little time to read things 
S. And it’s quite long 
O. But on the other hand there are very useful things and I should recommend you to, and there are worse, 
very worthwhile things in your report that are worthwhile to publish it in an international journal or 
something. 
S. Well we’ve done a small article from it so far 
T. It hasn’t been published yet  
S. How do you design ecotaxes to make them work, so that’s the article we’ve had out of it, the pitfalls that 
can happen and certain design elements that need to be there to make sure that there is an incentive on 
target audiences. So that’s one thing 
T. And we used the Swedish charge and MINAS to illustrate how these fitted in or not with the theory 
O. But the point is the report as such is very nice but it’s only for the happy few that are eager to know 
everything, if you want to make it available to a broader audience you have to condense it and to take…. 
S. The essence out 
O. The essence out of it and probably you have to split it then because part of it deals with the SO2 
emissions  
T. NOx 
O. NOx also? Oh it was on NOx, ok, and of course it is nice to compare them but from a study point of 
view but not for the audience, the audience is interested in 
T. Specifically in MINAS… 
O. MINAS or in the NOx. So basically there could be two, but it takes some time. But it could be useful for 
you to include it in your second analysis that you’re doing right now, good or your records and your CV.  
T. Reference ourselves 
S. We had a lot of trouble condensing our study for our recent article 
T. It was what 12 pages? 
S. That was what we were supposed to get it down to, but it was hard work 
O. In which journal did you supplement? 
S. TES it’s called 
T. It’s a journal Roskilde University is involved in, it’s a Trandisciplinary environmental Science journal, 
it’s only been up and running a couple of years, it’s a national journal 
S. It’s not well known 
T. It’s not international 
O. Do you speak both Danish?  
S, A little bit, trying to learn 
T. Me even less, but I don’t have an incentive, I’m not going to live there all my life 
O. So you can follow an MSC thesis in English 
T. Our course in particular is an international masters so but quite a few of the Danish students choose to do 
there thesis in English and even the Swedish ones I’ve come across, quite a few are in English 
O. Yeah, here it is also more and more have to be written in English 
T. When you want to be distributed, there’s a lot of papers on MINAS which we just couldn’t access 
because they were all in Dutch, even if it was in Danish it would be technical for us to follow. 
O. So let’s finish that story because I, maybe we can, so I have to write pretty soon a report for the OECD, 
and I have to do that during the Christmas holiday 
S. Oh, it’s not fun 
O. So, I’m a little bit behind. Maybe we can talk about this, whether you, I can invite you to become co-
authors if you can also add some something, because they are, you know the OECD? Yeah, of course. They 
are also interested in how economic instruments work in agriculture, so the preliminary title is something 
like the rise and fall of MINAS 
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T. Yeah, we’ve looked at the rise and now we’re looking at the fall. 
S. That’s the story we’ve heard in the last couple of days, it follows that line 
O. Yeah, I’m not sure whether it is a real fall, there are many people that are fed up with MINAS 
S. The pig producers? 
O. Well the intensive livestock farmers and also people at the Ministry of Agriculture especially from the 
Legal department, yeah the Bureau Heffingen but also from the… 
T. Yeah we heard of a few court cases… 
O. Yeah, court cases. The legal affairs, juridical affairs. Did you speak with them? 
T. No, we spoke to the people from the levies bureau and also with people from the pig farmers union and 
they mentioned how a lot of farmers have gone to court about their returns… 
S. Refusing to pay… 
T. Because of uncertainty over the results and the measurements, from that point of view, and basically it’s 
at a standstill, no one is paying anymore. 
O. Yeah, so it’s not maintained anymore and then you get erosion but on the other hand, you know the 
alternatives, there are not so many alternatives but what you write down, I think in your report, it’s always 
the case between on the one hand precision and on the other hand efficiency, the cost of implementing a 
method, if you have such a highly intensive agriculture as the Netherlands has, with basically a lot of 
potential environmental effects that you want to address, you need to have a very refined system but if you 
want to have such a system you have to pay for it, you have a lot of the implementation and administration 
costs a lot and whatever instrument you have, the easiest one is just a levy on fertilisers or N and P in 
fertilisers and on N and P in purchased feed, all the animal feed and all the purchased feed that we import, if 
you levy that it’s the easiest way to do it. But what will happen? 
T. With the manure actually, what happens to the manure? 
S. You impose a cost on the producers then. 
O. Yeah, you raise the price of the fertiliser or the cost of the fertiliser and cost of the animal feed to such a 
level that the number of animals drop and you, but then there is all kind of cross border effects, you get with 
Germany and with Belgium, so we have less possibilities than Denmark has. Denmark has much more 
possibilities to experience different economic instruments because they have only one border, only in the 
southern part. 
T. More control 
O. Much more control. But here we have, so that it is the most easy instrument but it is not precise, if you 
charge or levy fertilisers or if you levy animal feed. But it is still an option. 
T. What do you think the new policy will look like in fact? 
O. It will adhere to the recommendations of the Nitrates Directive. 
S. It has to doesn’t it? 
O. It has to, but it would have been another possibility than what they have done now, so after the European 
court came up with the condemn... 
S: Condemnation? 
T. Condemnation sounds very… 
S. It sounds a bit dramatic doesn’t it? 
O. Well basically it is, the first thing they did is to say MINAS has fallen and then they started to look for 
alternatives but in my view it would have been much better to first look for alternatives and see how you 
can adapt MINAS so that it does adhere to… 
T. Fit in with the Nitrate Directive 
O. Yeah, fit in with the Nitrate Directive. There are various possibilities. 
S. Such as? 
O. Oh yes, because MINAS is a balanced approach but the Nitrates Directive also addresses a balance 
approach because the input standards that they want are based on a whole set of calculations and they are 
also based on a balance, but the balance is just what happens in the field during the growing season, so the 
difference between the balance of the European Nitrate Directive is that the Directive only focuses on the 
growing season, while MINAS focuses on the whole year. 
T. And the farm 
O. And it is on the farm level. But the Nitrate Directive is also at the farm level, the farmers of course have 
to do it at the field level but they control it at the farm level, it’s almost impossible to control it at the field 
level, and that’s the same with MINAS because MINAS is just a kind of calculation, how it worked at farm 
level but the farmers have to translate the targets at farm level to field level.  
T. It looked like the verdict from the court, it didn’t say MINAS was all bad, it just mentioned that you’d 
have to, I mean certain things that they said had to be done like manure storage on the farm for 6 months 
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and limiting the manure that you can put on the field, the government was actually thinking of 
implementing them anyway to be in line with the nitrate directive, so there wasn’t that much left over… 
S. There was a certain 170kg Nitrates to do with the fertiliser application wasn’t it that was the… 
O. Yeah but 
O. There were three, well….the court addressed the implementation of the manure policy before 1999, the 
first of December, so in the mean time many things have changed. But there are still three… 
T. There was the artificial fertilisers…. 
O. …things that they do not address. Well no the point is that 
T. Application I think. 
O. the MINAS system differs fundamentally… 
T. Essentially, yeah… 
O. from the system that is proposed in the nitrates directive, it is a fundamental difference. 
T. Standards, use standards against loss standards 
O. The standards were too high, that’s the second mistake and the third one is it’s too late. 
T. Yeah, it’s too late we heard that a lot 
O. It’s too late. And all the other like storage capacity 
T. Manure application… 
O. Manure application on slopes, all have been addressed 
T. But they were not considered… 
O. Too late, it had been addressed and I know why it has not been addressed before because we have so 
little slopes in the Netherlands. 
S. I haven’t seen any so far 
O. But still we do have slopes and the European Commission know that we have slopes and simply because 
in our action programme nothing was written about slopes, we were wrong. 
S. It’s very cut and dry isn’t it with… 
O. Yeah, just a list, a check list. 
S. It’s as simple as that. 
O. So simple 
T. Do you think it would have been possible to amend MINAS, the new MINAS because the MINAS that 
was judged in court is not the MINAS that was actually implemented, which is now because there are all 
these changes that have been made 
O. Yeah, there have been some changes but the fundamental differences are still there. 
T. So it’s just a legal...even if it was environmentally sound? 
O. Yeah, I think it, I’m still convinced that it is a good system, there of course more good systems but it is a 
good system, but I agree that it doesn’t comply with the nitrates directive and that is something, now there 
have been a lot of discussions about who’s mistake it was that this happened. 
S. In the Netherlands? 
O. In the Netherlands, after the ruling out of MINAS. And of course now it’s a kind of assigning black 
peter, who made the mistake. Researchers say that it was the policy makers that made the mistake. But I 
think also the researchers, and I take it also as my fault that researchers have for too long time believed in 
the superiority of MINAS and never thought about, they didn’t worry about these more legal aspects, the 
system doesn’t comply with MINAS, so now we don’t have a kind of system that you can fit the nitrate 
directive system within the MINAS system and I’m sure it would have been possible but we have never 
thought about it and that was in my view… 
S. And now it’s too late… 
O. Yeah, because the erosion has started, the government has already declared MINAS as dead 
S. I think they’re worried about how much it costs to administer as well from what we’ve heard and doesn’t 
the new government want to reduce costs by something like 40% in this sort of area? 
O. Yeah, 40% 
S. So this is a squeeze that’s on at the moment 
O. Yeah, you are well informed already  
S. Ah well we’ve been here a few days now 
O. Yeah, so the new system has to be, has to comply with the nitrates directive, has to be everything 
basically, it has to be flexible, at least 40% less administration costs...it’s very difficult 
T. And effective 
O. Yes and it has to be effective. Environmentally effective and also it has to be…. 
T. Enforceable 
O. Well 
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T. Is it enforceable? 
O. Yeah enforceable but they also, they want that the new system provides an incentive for further 
innovation of the sector 
T. Which is not exactly standards, strictly speaking. 
O. If you implement a system of norms and standards there is very little incentive but if you have a kind of 
MINAS system where you have a number of buttons that you may change, the inputs, the outputs, but then 
within the inputs you can, at least the livestock farmers they can change the animal feed composition, they 
can change the fertilisers or other soil amendments that they use, so there is much more flexibility and by 
stepwise lowering of these target surpluses or levy free surpluses, you provide the incentive to farmers to be 
more… 
T. Proactive… 
O. Efficient with resource use. I guess you have seen it already from the literature, if the farmers that did 
not have an incentive, did not change so much their management as farmers that got the incentive of 
improving their management so... 
S. Like dairy farmers did a lot  
O. Dairy farmers did a lot, the arable farmers did very little, basically they did nothing, because there was 
no incentive 
S. It wasn’t really a problem for them 
O. Not a problem, the pig farmers did also nothing, only exporting the manure because that was the only 
thing they could do because of the... 
T. The transport is not, it’s nothing to do with them 
O. No, well it was transformed into cubic metres that they had to export 
T. Irrespective of the content 
O. Yes, irrespective of the content. 
S. So no incentive to change the feed 
O. Yes, and if you don’t have an incentive, farmers don’t do it 
S. It’s all about money 
O. It’s about money, yes, stewardship, of course our farmers they say they are environmental, they like 
environmentally sounding stewardship but... 
S. That’s a secondary, coming down the list of priorities. 
O. It’s nice to talk about it when they drink coffee with the neighbours 
S. If it’s organic coffee... 
O. Yeah, it’s organic coffee, but when it comes to action, yeah 
T. The euro rules. 
O. Yeah, the euro. And that is what you have also found out that so the dairy farmers changed a lot and they 
gained also a lot because most of them, most of the change that they did were beneficial, so even they need 
an incentive to optimise their system, the internal cycling of nutrients, and that had two effects, 
environmental effect and economic effect. 
S. A win-win situation 
O. Yeah, it was really a win-win situation. 
T. For all farms and the dairy farms sizes 
O: Not for all, but well, on the other hand 
T. The ones who could keep their manure say 
O. Yeah, that could keep their manure 
T. Who had enough land 
O. Yeah, that’s true and the other ones who are highly intensive that had to export manure and, well the cost 
of exporting manure is high it’s a problem. But now we are talking about very general, you have probably a 
list of specific questions? 
T. Well the general is good, actually I wanted to ask because it’s come up, that one of the problems with 
MINAS especially from the pig farmers’ point of view is the variations in the measurements, because 
MINAS you can use estimates or you can use measurements, manure measurements, the feed 
measurements, the content in the animals 
S. For N and P 
T. For N and P, and it came about that the farms that got rid of all their manure and they still have to pay a 
levy at the end of the year because the measurement techniques weren’t stable enough 
S. Not reliable 
T. They vary a lot, you can have a 20% error in your inputs and another 20% error in your manure and if 
you’re unlucky... 
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O. Well, it’s not... 
T. Is that true 
O. No, it’s not true, it’s part of the truth, the input side is rather precise 
S. So with the fertiliser or the feed rather 
O. So the contents of the fertilisers, they are within a few percent, because they are not allowed to have 
lower content because there is, all the fertilisers are certified and as soon as they become lower than a 
certain limit they get a fine from the control agency and they never add more in the bag because that costs 
too much. So there is a strong incentive to be as precise as possible  
T. What about feed? 
O. Animal feed it’s more or less the same, it is again certified, it can be analysed rather accurately. So I 
would say.... 
T. All kinds of feed, because I think there is a recycled feed from the food industry 
O. Yeah, but that 
S. A bit more variable? 
O. The amount is not so large 
T. No? Most farmers use the industrial... 
O. Yeah, it’s all, I mean the import of feed from recycling, from like the starch factories, the starch potato 
factories and from the breweries, they are the main ingredients and from the sugar beet. So sugar beet, the 
breweries and the starch, potato starch factories, those are the major products. Most of the, there are all sorts 
of sugar beet and the starch, they are already processed within the concentrate feed and I have the feeling 
that the contents that are written down there are rather accurate, not as precise as fertilisers, so fertilisers in 
absolute, are relatively within 5%, not more 
S. But aren’t all the little variabilities within the system, if you’re unlucky can they add up to quite a large... 
O. No because that is random variation, so this, you have to distinguish between random variation and 
systematic variation and the fertilisers, that is random variation, so sometimes it is a little bit above and 
sometimes a little below 
T. But the distribution is pretty tight 
O. Yeah, the distribution is very tight and the measurement mean is not greatly differing from the true, from 
the scientific true mean, it’s a very small difference 
T. What about the manure? 
O. First the animal feed. The animal feed  
T. Sorry 
O. It has a little bit wider distribution because it is more heterogeneous, but again the measurement mean on 
average is very close to the scientific true mean and again there is an incentive from the feed companies, 
they want to be 
S. Is it the same reason? 
O. Well more or less the same reason but they want to, you know this feed is certified and if the contents 
are not properly assessed 
T. They vary too much 
O Well they pay too much but then a farmer may say I go to another feed company 
T. Because they know what they’re getting regularly 
O. So and it is rather easy to determine 
S. Aren’t all feed suppliers MINAS certified, they have to be 
O. Yeah, they have to be. They have to be. So I think there are very little mistakes and they are random, 
most of them they are random and if you continue, so these livestock farmers get at least once a week and 
sometimes every day, they get feed and sometimes it’s a little bit above and sometimes a little bit below 
S. It’s all swings and roundabouts, it all evens out in the end 
O. It evens out in the end, and you are very close to the scientific true mean, but for manure it is completely 
different 
T. The output. 
O. There are a number of reasons why it is so difficult. First it’s difficult to take a representative sample, 
manure is very heterogeneous, even when you mix it it’s still heterogeneous and it has to do with density 
gradients within the manure. So manure is a mixture, at least in 90% of the farms it’s a mixture of urea and 
faeces, faeces is the solid fraction and urine is the liquid fraction, but also within the solid fraction there is 
still a lot of moisture and it is very heterogeneous so if you mix it some compounds are heavier than the 
others, have a higher density so they settle. One component that has a high density is phosphorous so what 
happens is as soon as you stop stirring, the P settles. So it’s a major reason, so there is a huge, if you take, 
so they take only samples from the tankers because the sampling procedure, we have done a lot of research 
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on how to take a representative sample; forget it to take a representative sample from a stable, when the 
cows or the pigs are kept in big stables and most of the manure is stored underneath or in silos next to the 
farm. It’s almost impossible to take a representative sample, the variation is 50% or something like that, 
because of spatial variability, because each cow produces...there is differences in, there is a diurnal pattern, 
it’s not even a pattern but it fluctuates hugely, it depends on the salt, the rest pattern of the cow, so... 
T. Very individual 
O. It’s very individual, even the nitrogen content in the urine it fluctuates during the day, if it is sunshine 
and the cow is lazy and doesn’t drink too much you get concentration increase 
S. Yeah, of course 
O. So all these kind of fluctuations, the same happens within a stable with pigs. And because the cows are 
different and one drops it here and the other drops it there, it is very difficult to homogenise it in space, and 
then you get a density fractionation, so that is the basic reason why in the sampling strategy there needs to 
be a certified…, so the transporters need to be certified and they need to have special equipment on their 
slurry tankers for taking one litre of animal manure, representative, and that is possible of course, if you 
suck all the manure in the slurry tanker 
S. Little bits coming out as it’s sucked 
O. Yeah, it’s very well, so within this pot there is a representative sample of the slurry in the tanker  
T. What would be the variation in that, has it been... 
O. It is again, of course you get a distribution, but it will be again a random distribution, so sometimes a 
little bit higher, sometimes a little bit lower, I think this sampling procedure is very good 
T. Has it changed since MINAS has been introduced? 
O. Yeah,  
S. It hasn’t always been like this 
O. Well the transport has been set up already for many many years, because the transport of manure was 
facilitated by the government from 1987 onwards already and then of course the farmers recognised for the 
first time the heterogeneous composition of manure and all the research that has been done started basically 
after 1990, lets say between 1990 and 1997 or something, so I think already from the beginning of MINAS 
the system was rather well although maybe not all slurry tankers had the equipment already on the tanker, 
but I think that it is well certified, but then you have a bottle, a one litre bottle of slurry but the same process 
continues over there again  
S. So it’s not representative in there? 
O. Yes then again so 
T. But then in the labs they have a problem to analyse that? 
O. Yes 
T. They haven’t found out how to do it properly? 
O. Well of course they have. You have to shake very heavily and then to distribute but again if you pour it 
out the last one has the highest phosphorous content because of sedimentation  
S. Does it happen that quickly? 
O. Yes it happens  
S. If you sample it quickly then doesn’t that 
O. Yes it happens quickly but I think that if you use all certified labs it is...they can…the sampling error can 
be minimised to 5% or something, but this is systematic sampling, this is systematic error, so it is, you 
always have to make a distinction between random variation, they call it precision - how precise - and with 
accuracy and accuracy is related to systematic differences 
S. So the random is with the feed slightly  
O. But the sampling is systematic because of this systematic settling, sedimentation of this phosphorous, 
and then there is another error, while these animal feed companies  - there are very few animal feed 
companies and they have already a very lengthy tradition of analysing nitrogen and phosphorous,  but 
analysing of manure is of recent date. First it was only one or two labs and more and more labs got the 
certificate that they did it well, which means that they did the procedure well but it doesn’t mean that they 
always, that their performance is always well and there is again a systematic difference, we know it 
S. The quality of their work differs if you like 
O. Yes, what we have found out is there is a significant difference in quality between the labs 
S. So farmers would find this out and go to certain ones  
O: Yes, farmers know  
S: where to go 
O. And I’m not sure whether, I mean a sample, I don’t know how much it costs you know perhaps? 
T. No, no one has told us actually 
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S. No we haven’t found that out yet 
T. We just know that the farmers pay for it 
O how much 
T. They paid for it we don’t know how much 
S. We don’t know how much so... 
T. But we haven’t really got the impression it’s all that expensive  
O. Well altogether maybe I guess it’s between 20 and 40 euros I guess 
T. Each one? They sample each truck so it would be 20 euros each, not each one? I think.... 
O. I think yes 
T. That much, that would be a lot 
O. Yeah, but the cost because, within the tanker, how much is in a tanker?  
T. 50  
O. 40 cubic metres or something like that  
T. We were estimating 50 
O. So and the cost of getting rid of the manure it works out at least 10 euro per cubic metre or per ton so its 
400 euro and the cost for the analysis is between 20 and 40 so it’s less than 10%.  
T. So the actual transport is the big cost. 
O. Yeah, yeah. But I’m not convinced that all labs are as confidential and as trustworthy. Yes I’m not sure 
about it, because there are so many.  
T. How many are there then? 
O. Oh it has increased, I don’t know how many there are but 
T. It’s a big market 
O. Well it has been a big market of course and a lot of competition and if there is competition and if the 
farmer has profit perhaps he likes to pay 40 euro per sample... 
T. And get a good result  
O. Get a good result that fits him, than a cheap analysis for 20 euro 
T. That gives him a big levy. It’s difficult to control that 
O. So there are some, the lesson is that you cannot raise the pressure, if the pressure is too high, if the 
farmers have to pay so much then you raise the pressure and then farmers become very creative in finding a 
new solution. But, so I think that some farmers end up with high levies and others haven’t done it, it’s partly 
because of the approach that has been taken, and there are two ways that they can do it either, no I think the, 
the intensive if they have to export the manure they always have to  
T. Exported manure always has to be measured 
O. Yes, it always has to be measured 
T. But feed they can use estimates 
O. Yeah, yeah, but... 
T. I don’t know what happens if you are going to put it on the farm, on your own farm whether it is 
measured or not. 
O. The feed? 
T. No the manure 
O. No it’s not needed, it’s an internal cycle 
S. Like a black box 
O. But I’m convinced that the large errors, the large levies and some have built up a lot of stock, it has to do 
with errors, systematic deviations in the sampling and it has to do with systematic differences between labs, 
and it adds up, the point is if you 
T. If you are unlucky 
O. Yeah, sometimes I compare it with, it’s a silly example but it illustrates it very well, if you want to know 
how large the droppings are from an elephant you can quantify it by two ways, you can either put the 
elephant before he is dropping on the weighing machine then take him off, let him drop and put him again 
on the weighing machine and the difference is then what he should have dropped. The alternative is to get 
the droppings and put them on a weighing machine. The last one is much more accurate, than the first one, 
because if you have big numbers they are never accurate, you can’t do that, and that is what happens with 
the manure. These intensive livestock farmers they have so much manure and each time the slurry tanker 
has to take a small sample from a huge basin; it is impossible to do that accurately and if you add all these 
systematic deviance to each other you end up with a big... 
T. What is an alternative though, for such a system? 
O. MINAS is a useless system for intensive livestock farmers, it’s useless, so MINAS is a very good system 
for dairy farmers, or farmers that have a combination of crop and animal production, it could be useful for 
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arable farmers but then the levies, it should be refined a little bit, it’s not refined enough for arable farmers 
to provide an incentive to improve their management and it is useless, it’s even a burden, it’s a huge 
administrative burden for the intensive livestock farms; there is no incentive, it doesn’t provide them with 
an incentive to lower for example the P content in the animal feed, very little. For such livestock farms I 
think there is only one way and that is that they have to export all the manure, by accredited, certified 
transporters, and there have been, there is a report about…the Dutch title is ‘Possible Simplifications in 
MINAS’, do you know that report? 
S. Haven’t come across it no 
T. It must be in Dutch. Is it in Dutch, I haven’t found it in English 
S It’s so frustrating, to see all these things with MINAS in the title. 
    
Switch tape 
 
O. They are not useful, if you know that you make such big mistakes by analysing the manure you are not 
making a good job, so why continue then? There are more of these kinds of things, we wrote a report I think 
it was last year or at the beginning of this year –‘simplifying MINAS’, we can walk to my room upstairs 
afterwards. And that should be done now as well, so the pig farmers should export all the manure and not 
calculate how much they have to transport but quite often they have a small area of land but it is far too 
small to have all the manure and I would say not even try, export everything 
T. Just a couple of hectares I think, or five 
O. On average its five, they grow some maize 
T. They have over 100 sows though, so no comparison. We were told this week actually that the pig 
farmers also commissioned a report on the content in the pigs and they found out now, you know there’s an 
average of 7.9kg of nitrogen per pig as an estimate of how much is going out and they found it it’s more in 
fact. 
S: But it’s for phosphate isn’t it 
T. Oh phosphate 
O. Yeah for phosphate, I know that report, yeah but the difference is not so large 
S. But they used that to say right we’re not going to pay the levies 
T. And I think we heard from the levies bureau then they got a 5% back dated per pig 
S: Allowance 
T. Allowance...so that built up quite a lot over five years. 
O. Yeah, that’s again, that illustrates that MINAS doesn’t work for these intensive livestock farms, they 
simply have to export everything because it is, they have too much input and they have too much output and 
they can only 
T. They can’t be sure of the output? 
O. Well, they can be sure but they are allowed to keep only a very small portion, the droppings that may 
drop on their own land are so small relative to the throughput in their farm, you cannot  
S. They cannot sustainably put the manure on the land they have 
O. No 
S. Nowhere near 
O. What they did was just take the amount they were…(tape break)...into the farm and that was exported 
from the farm and that was impossible, to do that accurately.  
T: With these variations. 
O: Yeah, with these variations. And there are also, there is some errors on the composition of the pigs. And 
again, if you have a large number of pigs throughput 
T: it builds up 
O: it builds up. But there is also, it’s not so easy...because you have to be very precise. These pigs, they 
leave the farm, but during the time that they are on transport they produce droppings 
T: You have to take every little thing! 
O: Yes. And then at the slaughterhouse they are again, they produce droppings. 
T: And those appear on the farm, on paper. 
O: well, the point is you have to take all these things into account and the former data were just based on 
the composition of the tissue and the organs and so on, but quite often they forget the belly, the stomach, 
and the content of the stomach.  
T: so these extras... 
O: all these extras 
T: they’re exported physically but on paper they’re not. 
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O: Yes. So all these kinds of errors have been removed now but I don’t have a feeling that that is the 
biggest mistake. The biggest mistake was in sampling, and because of systematic differences and systematic 
errors in the analysis.  
T: So MINAS is in fact not such a fair system for all sectors. You think it’s a fair system? 
O: A fair system? It’s... 
S: not for intense livestock 
O: not for pig farmers, not for poultry farmers, not for intensive livestock farmers, that import everything, 
that export …it’s a useless system. Totally wrong. Completely wrong. And that is also something that, I 
think, researchers, including myself should be blamed, that we didn’t warn in advance for that.  
S: Hard to think of everything though, isn’t it? 
O: No, because we are, most of researchers are biased because they are either working as an environmental 
person, or they work as an agronomist, but not agronomist 
T: And environmentalist 
O: very broad. They only look at for example, at arable farming or they look at livestock farming. And the 
MINAS system was heavily favoured by people working in dairy farming. 
T: Yes, because they have more land...it makes more sense to them. 
O: Yes. And they didn’t think about the other sectors 
S: Not so much at least 
O: Not so much. Not so much. And they didn’t talk so much 
T: ??? 
O: yeah. And that is a mistake. We did not expect that these systematic, possible systematic mistakes, could 
build up so much. So I’m, perhaps I’m not most representive in this respect, most of the researchers just 
blame the policy makers, but I think there’s also…the researchers in some way have been biased or have 
not made a full analysis. 
S: So in similar way it’s all variations in that as well can add up to quite a big effect at the end if you like. 
O: Yeah. And also because not all researchers are aware of the fundamental differences of systematic 
differences and…at random variation. It has to do with statistics and statistics is sometimes difficult to 
understand, for some. 
S: I don’t know anything ! 
O: No! 
T: I willingly forgot what I knew! It’s very complicated...to fit a distribution. It would be nice if everything 
was a normal distribution but... 
O: Yeah, yeah... 
S: But it comes down to human error doesn’t it. You can’t think of everything and people make mistakes... 
T: It’s a very complex environmental problem actually...nutrient leaching. It’s another thing that they 
mentioned in the Nitrate directive – the European Court of Justice – that, or I’ve read other papers, that 
nutrient balances do not take into consideration nitrogen deposition from the air and also the uptake of 
nitrogen from certain plants, and it seems to be getting very complicated if you take into account every 
single factor. 
O: yes, but here is again a kind of communication problem. Yes, it’s communication. Because the point is 
that the farm, MINAS is a farm gate approach, you record everything what is entering and what is leaving 
and the difference is then disseminated into the environment. In that way MINAS was set up, in my view, in 
a very attractive way, because the only thing the politicians have to do is to judge about the system, that is 
the first decision they have to make, and the second one is the level of the levy free surplus, because that is 
a kind of political instrument. The politicians may choose, they are able to choose, which height, to find the 
compromise between environmental burden and the economic side effects. Within the surplus, to calculate 
the effect of a surplus on the environment, you have to consider what all possible sources of nitrogen and 
phosphorus are in this system, and in these calculations this deposition was always included. So if we 
calculate the effect of the height of a surplus on nitrate leaching or ammonia volatilisation or on 
denitrification or on runoff to service water or leaching to service...we always include the items that were 
really there but did not show up in the balance of MINAS. You have to do that. But what was not 
communicated in a proper way to... 
T: yes, actually now I’m remembering, apart from the denitrification there was also the existing nitrogen in 
the soil from previous years, whether it was taken into account for the levy free surplus and the Court didn’t 
seem to believe that the levy free surplus, as it was estimated, took into consideration all these factors. 
O: Yeah, well that’s... I think this, there has been a lot of debate prior to the Court… 
S: proceedings? 
O: No...The Court… 
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S: judgement? 
O: judgement. Court judgement. And I think everything has been said, what should have been said. But 
overall, you know it has to do again with signs of bias of researchers that work in only part of the area and it 
has to do with bias of some policy makers and of politicians. It is true that in MINAS atmospheric 
deposition is not included officially on the balance 
T: but the farmers can’t do that 
O: leguminous crops, biological nitrogen fixation is not included 
S: fodder crops that are then fed to the animals as well? 
O: well, it doesn’t matter because it’s the internal cycle. It’s true but why should a farmer fill in all these 
things that he cannot influence. So MINAS was set up as a balance system, as a management instrument, 
and only these items should be included, that a farmer can manipulate.  
T: But the others were considered for the levy free surplus? 
O: The other things are taken into consideration for determining the height of the levy free surplus. 
S: For the important part really  
O: Yes. But there is a whole stuff that is hidden 
S: in those numbers? 
O: in those numbers. And it was not good communicated. And then of course you have probably heard 
about these discount factors for ammonia volatilisation, correction factors? 
T: They’ve mentioned that, but I don’t know how they work though. 
O: It’s very complicated again.  
T: that’s why we didn’t bother. 
O: But again, these effects… 
T: they had a whole scientific basis and it wasn’t 
O: they had some scientific basis and it is…I can try to explain it. 
S: We’re listening... 
O: You’re listening... 
S: luckily we’ve got it recorded! 
O: You have noticed there is a difference in the levy free surplus for grassland and for arable land. It’s 
about 80 kg. Part of this 80 kg is because of ammonia volatilisation from the cattle, because grassland is 
always used as feed for the animals, and when you have grassland there is a loss pathway via ammonia 
volatilisation which is not in arable land. This difference is one…ok, so the difference in loss pathway, in 
arable land you have less ammonia volatilisation compared to grassland because grassland there are 
animals, dairy cows, that release ammonia as soon as the droppings are there. That is one part. Another part 
is…therefore it’s higher…oh yeah, there is another point: this 180 kg, no this 80 kg difference, is just the 
difference about for 2.5 livestock units, GVA ……Some farms, dairy farms have more livestock 
T: that they put on the fields 
O: Ja. And then…if for example a farm has 5 livestock units per hectare, his levy free surplus is only 180 
for 2003, 80 kg more than for arable farm, but he has 5 cows per hectare that produce these droppings by a 
loss pathway that he cannot manage because it’s inherent to the system. And for these intensive farmers 
there is a nitrogen correction factor that starts above 2.5 livestock units per hectare. Below 2.5 it’s included 
in a difference in levy free surplus between grassland and arable land. 
T: Ok. We saw it on the forms actually. 
S: Yes, it was. They said what it was but you’ve explained what was behind it. 
O: This is so complicated to communicate, but it shouldn’t have been there in such way, but it is there. And 
now we have to live with it, but that is one of the reasons why there is a lot of discussion about whether all 
items have been included, whether they have been correctly included, and whether the levy free surpluses 
are not too high or too low 
T: Do you think they’re too high or too low, or they’re right? 
O: It depends. I mean it is a political compromise. So if you ask me from an environmental 
T: from an environmental point of view 
O: If you ask me, from an environmental point of view, if we have to address the nitrate directive then they 
are certainly too high  
T: to get that result 
O: for the dry sandy soils. They have to be lower and they are 140, for the dry sandy soils. 
T: yes, they’re differentiated by soil type.  
O: For grassland, for arable land it’s 60, it was 60. But even that, it’s not enough. So for the dry sandy soils, 
if you want 
S: And that’s where all the pig farmers are, isn’t it, mostly? 
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O: Well, that is …some of the farmers on the dry sandy soils they are worried about having levy free 
surpluses that are much lower than the other farms, because then you get differences in competitive 
prospects 
T: yes, it effects your 
O: but from an environmental point of view, yes the levies, the levy free surplus are too high. They should 
be, on average, about 100 kg, of sandy soils, and then I’m sure there are some spots where the nitrate 
concentrations will be above 50%, but then you come into another issue. How should all spots have nitrate 
concentrations less than 50 mg, or should it be averaged over a region, or should it be in one year, should it 
be averaged over 10 years or 1 year..? The nitrate directive doesn’t talk about it. 
S: ??? 
O: No, it doesn’t talk about it. 
T: yes, you can have in fact the whole…just nitrate vulnerable zones and... 
O: Yeah, in my point of view it should be on average, it should be 50. I am not…for me it’s no point 
whether there are some spots with more than 50 mg/litre. You can compare with so many other things, it’s 
impossible to implement a guideline or implement a directive or a law where everyone, everybody adheres 
to it exactly, it’s impossible. And the point is also you create difficulties with the legitimacy, because some 
farmers are more on the hot spots than others and so on. Why to blame these farmers that have already  
T: that happened to have been 
O: Yes, that happened to be on that spot. So that is also an issue that is not well discussed yet in MINAS 
and also not in the nitrate directive. But that is a political decision again. 
T: it is. 
O: But that is what I like from the MINAS; so the researchers define… 
T: the environment? 
O: the items, on the left hand side and on the right hand side, and they assess the effects of a certain levy 
free surplus. They include all the effects, whatever possible, and then 
T: the politicians decide 
O: the politician can just decide 
T: how far to go 
O: how far to go. And it will be 
S: hopefully it’s far enough or..? 
O: Eh? 
S: hopefully they’ll get a right balance and, you know 
O: yes, they have to find the right balance between the economy and ecology. That’s the thing they have to 
do.  
S: But hopefully they do it right. With that aim in mind 
O: Well, the point is the politician are also, they are also stupid sometimes, because they start to 
communicate about other factors, like the correction factors…that’s why I started to talk about it…because 
the politicians they talk of course with the stakeholders in agriculture and then they hear about these 
complicated correction factors, so these correction factors are also, they are politically defined, and that’s 
one of the…also one of the mistakes, but again, they are fixed and I should say don’t bother about it 
because in the assessment of the environmental effects we take the net effect into account although the 
correction factors are a little bit too high, we consider that effect. But of course politicians they have started 
to talk too much about things they shouldn’t talk, they should discuss only about the height of the levy, but 
they start to talk about the correction factors and about things that have to been included in MINAS, yes or 
not… 
T: Do you mean taking decisions or just asking if, questioning the science? 
O: They have made the system more complex also. 
T: like that 
O: Yes. Because some politicians listen only to pig farmers, others listen only to arable farmers...it is 
fragmented. That is perhaps one of the most difficult things of implementing an economic instrument in 
agriculture. Agriculture is not a homogeneous sector, there is some competition between sectors, and if you 
talk with the agriculture union…have you talked with LTO? 
T: tomorrow 
S: tomorrow morning 
T: We’ve spoken to someone from the NVV, the pig farmers union. 
O: Ok, you’ve talked to somebody. They have completely different view, perception, and also political 
interests.  
T: they represent just one sector, whilst the LTO... 
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O: They represent just one sector 
T: represents all the sectors. 
O: and the LTO was dominated  
S: by larger farmers 
O: by dairy farmers, but they lose control because the pig farmers are arguing stronger  
S: to organise themselves a bit better and make their voice heard 
O: Yes, so the LTO is fragmented, I would say. And so it depends with whom you speak tomorrow. 
S: Mark Heijmans 
O: Mark Heijmans…Oh yes. I know him, he is...he has a very strong agricultural interest, so he is more on 
the lobby side of agriculture.  
S: From the point of view of which particular sector? 
O: I...intensive, rather intensive. 
T: I would imagine though, that in general a tax would not be very welcome to any farmers. 
O: pardon? The tax 
T: a tax, just the fact that it’s a tax system, MINAS… 
O: Yeah, but so far few farmers paid the levy so...that could not be a big issue so far. 
T: No, I’m just wondering when it first came in whether they were against it and already looking for ways 
to…or they didn’t mind it…’cause there has to be regulation. 
O: Of course the first idea was to have only very low levies 
S: And it was made stricter wasn’t it, in 2001 or something 
O: It was made very strict at the request of European Union, European Commission. 
T: Yes, it was in 2001 I think they were raised. Wasn’t the plan that they would be raised, anyway? I know 
the plan was that the levy free surplus would go down 
O: Yeah, there were some plans to increase it but 
T: not so much? 
O: but Brinkhost, the Minister Brinkhorst, the former one, increased it drastically. 
S: So was he a member of the, was it Social Democrats? 
O: yeah, Social Democrats, no the... 
S: Liberal? 
O: it’s a Liberal but it’s progressive Liberal. 
S: Are they traditionally strong on the environment? 
O: Yes. He was strong, because he was the European Commissioner for Environment in Brussels. 
S: So they actually put a fairly low… 
O: initially they put a very low tax and the idea was that they thought that just by implementing MINAS 
and such a low levy it would provide enough incentive to farmers to decrease the surpluses. 
T: Without bankrupting them 
O: Yeah. They would not punish them too much. But it then turned out that it didn’t work, especially not 
for the intensive livestock farmers. 
T: it paid them more to 
O: The European Union, well the European Commission knew that and they asked, well they ordered the 
Ministry of Agriculture to raise the levies.  
S: So at this point the whole legitimacy of MINAS itself was just, wasn’t looked at in particular? Like now 
they’re saying it doesn’t exactly comply with the nitrates directive. But then, was that a long time ago? 
O: Well, there have been…there has been of course… 
T: there should have been some warning…from the Commission 
O: Yes…there have been a lot of discussion 
T: before the court case 
O: You should talk with Jean de Chamay, you know him – Jean de Chamay? 
S/T: no 
O: He was the European Commissioner for the Nitrates Directive. 
S: Another trip somewhere..! 
O: And he’s a Frenchman, and he had very tough discussions with policy makers and also with researchers 
in Brussels. And I think he, he did not, for the Netherlands he did not do… a good job. I have talked also a 
few times with him in Brussels, in a group, and he worked…it’s difficult to say who was wrong, maybe 
both of us were wrong. He did not, basically he did not listen, he did not try to understand how MINAS 
worked. He simply said ‘it’s different from the Nitrates Directive’. And the policy makers and the 
researchers that gave support to the policy makers tried to explain again and again 
S: He’d already made his mind up? 
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O: He had already made up his mind. And when we returned, when we travelled back from Brussels to the 
Netherlands, we always were blaming him…stupid man and crazy man and he doesn’t want to listen to us, 
and that had some ???  for some couple of years. Now there is another one, he is more…listening. It 
was…you know, it was like two worlds having a debate. They talk but they didn’t listen to each other. So 
there were, definitely there were warnings 
T: but it degenerated? 
O: but we, the perception of the Dutch delegates was that he was wrong, because he didn’t want to listen, 
to… 
T: arguments 
O: what MINAS was, to our arguments, and justifications, and because of his way of arguing, it has an 
effect also on the other side. We didn’t… 
S: So you overlooked that it could be…because it just doesn’t fit with the Nitrates Directive. 
O: yes 
S: you thought he was just being stubborn and… 
O: we thought basically it was, the problem was mainly because of him. So I think it would be nice to try to 
talk with Jean de Chamay. 
S: Ok. 
T: It might be difficult! 
O: Ja, because he has now another function in European Community.  
S: He’s in Brussels is he? 
O: He was in Brussels and he is a Frenchman 
T: with the Environment DG, or Agriculture? 
O: Yeah, Environment. I think it would be nice for you to try to find out where, in which process it went 
wrong. So there have been many mistakes. Have you been informed about, for example, who takes the lead 
in discussions with European Union? 
T: No, we haven’t gone into that.  
O: it has switched a couple of times between the Ministry of Agriculture and the Ministry of Environment.  
S: yes, we heard something about that  
T: In fact I was wondering how the 
S: how they interact 
T: Ministry of Environment has been involved in MINAS because it doesn’t seem to play much of a role 
O: Oh yes, it’s a huge role.  
S: We asked to speak to them but they said it doesn’t really come into our sphere of …whatever 
T: Just the environmental objectives that they had to deal with and then the rest of the policy… 
S: We had heard there was some quarrelling between the... 
O: Oh yes, there is a lot of politics. Of course there has been quarrelling between the Ministry of 
Agriculture and...it’s not too warm here. I see you’re  
T: No I’ve had a cough, I had my influenza two weeks ago and the cough hasn’t gone, that’s all. 
O: because I share my room with others so... 
T: I’m not feeling cold, really. It’s just ‘cause I’m talking. 
O: So there have been a lot of quarrels between the European Commission and the Ministry of Agriculture, 
and at a certain stage the European Commission didn’t want to speak anymore with the Ministry of 
Agriculture, and the Ministry of Environment took over. Because they didn’t trust, the European 
Commission didn’t trust the Ministry of Agriculture. 
T: it was before the court case was started? 
O: It started already before the court case, yes 
T: and it continued then? 
O: I think it started somewhere in 1998, but I’m not sure… 
T: When MINAS was actually starting then.  
O: Ja, maybe 2000…in that time. So then the Ministry of Environment took the lead in the discussions, and 
they…so the European Commission trusted the Ministry of Environment much better than the Ministry of 
Agriculture, but then... 
S: What led to that erosion of trust? 
O: incomplete documents, change in documents, being too late with documents… incomplete documents, 
standards and correction factors that were not properly justified…so it was fuzzy, yeah it was fuzzy. They 
trusted the Ministry of Environment but that became again complicated…because you know if the process 
is so lengthy you get change in staff members  
S: So no continuity 
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O: No continuity. Both in the Ministry of Agriculture and the Ministry of Environment. So three good 
persons from the Ministry of Environment had left and the same happened in the Ministry of Agriculture. 
Nowadays it’s only one, I would say there’s just one person within the Ministry of Agriculture who 
understands MINAS completely. 
S: And who is that person? 
O: Ado Bivinkhart  
S: Oh ok, we’re not speaking to him 
T: We’re speaking to Jacob Vaarkamp. 
O: Jacob Vaarkamp 
S: Actually, ‘cause Bart’s going away so 
T: Unfortunately Bart had to travel, because we were going to meet him. 
O: Well, Jacob is…he’s also enthusiastic, but he has not that insight as Ado has. So it’s…if the Minister has 
to be informed, he is of course…Ataback – that’s the boss. Of course it’s a hierarchy, you have first the 
Minister, then you have the Director General and the Secretary General, that’s the second level. Then you 
have the Directors, the directors of the departments of agriculture – that is AM. Berhor, and one level lower 
that is the manure and Ammonia section, that Ataback, and Ado Bivinkhar and Jacob Vaarkamp and Bart 
Crijins they’re all within that section, they report to Ataback. But if Ataback is informing A. B., Ado B. 
joining him, and if they have to go to the director general, quite often they are going there. He is technically 
very much informed.  
S: We’ll go there tomorrow and demand to see him. 
O: And he’s also a long history...but I don’t know…I think that he, that he doesn’t have so much time, but 
he’s a key player, already for many years 
T: since the beginning  
O: Almost from the beginning, yes. …So there were also erosion in a capacity of the, in the departments of 
environment and agriculture. In environment there are very few people  - O.,  H.P. was also very…G. he 
was the first at the Ministry of Agriculture, then at the Ministry of Environment but he has now…he left 
this topic, so they change. And another thing is also that we had some very stupid political changes, that 
you have heard about it. 
S: It was last year wasn’t it?  
O: Last year, yes. So we had a secretary…we had the ministry of agriculture, ???, yes, I think he’s good, 
but he had a secretary and I think he had first the manure issue in his…that was his work  and he didn’t do 
things in Brussels as well. He was from the LPF, you know the ??? party… 
S: ah yeah, ok 
O: and he was very much influenced by the leader of the pig union, Vim DeBrink, Wyno.. 
S: Wyno Zwanenberg? No. 
O: Vintebrinke. The former leader of the Radical Pig Union. 
S: we saw the second guy didn’t we? 
T: yes, we saw the vice... 
O: So he did the wrong thing, and that led also to erosion. I think now it’s again good, now they are on 
speaking terms, and most of them time they go together. It’s again Agriculture and Environment. The 
Director General, it was the former director of Altera, and the Director General of Environment, they trust 
each other, they are….you need to also have some personal relationships… 
S: to be able to get on with each other 
T: ‘cause it will effect your work 
O: yes. But in that previous time there have been made a lot of stupid things, and it would be nice for you if 
you could…because that has influenced, at least the delay, and it has also brought noise in the relationship 
between European Commission and the Netherlands government. Because if there is so much quarrel, you 
didn’t get the right signals, or the signals are disturbed by noise because of personal conflict, personal bias, 
and so on. But that would be…that is rather difficult to take it to...and you need more… 
S: research trips! More time 
O: Then you to talk at least with P.H. from Ministry of Environment. You have to talk with Ado B., 
probably also with H.V., from the Ministry of Agriculture – that was the former chief of the department , of 
the section Manure and Ammonia that A. is now leading, and you should contact persons in Brussels – so, 
Jean deChamay and possibly also the predecessor, that was a UK person – Gochild. 
S: Oh ok, I’ve come across…I know the name anyway.  
O: And then you need some in-depth…and perhaps also with…you should try to talk to politicians and with 
persons from the LTO…so Mark Heijmans is young. 
T: He wasn’t there at the beginning?  
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O: No, he wasn’t there at the beginning, he’s only one or two years there. Maybe two years. He’s their 
expert on MINAS. 
 
Switch tape 
 
O. But you lose continuity,  
T. Not everything is written down, things that have happened, background, it all effects. Are you going to 
be involved with the new policy? I think so far they are still talking politically at the moment. 
O. Well, I’m a scientist but sometimes they ask me to, you know there is now again a kind of decisions that 
have to be made about the levy-free surpluses for the next year and there is a kind of standstill and 
sometimes we get signals that we as researchers should use our influence to contribute to the debate and say 
‘listen this and this, because of this and this you have to decide that’, but that on the other hand it’s difficult 
because then you become, you penetrate the political system and then… sometimes I think I should do it 
and I have tried once to write an article for a newspaper, a general newspaper but then you find out that the 
manure issue is a specialised issue, general newspapers don’t like such issues, so then I should go to the 
agricultural newspapers, I have not yet done it. I will be informed, I have been informed already for many 
years as a researcher also always with the evaluation, so I was involved last year with writing MINAS an 
environment balance an exploration, that’s the English title, but the Dutch title is… you don’t have it?  
S: Where was that published? 
O. It’s RIVM,  
S: Yeah, I think 
O. So I was heavily involved with that but now I’m sitting on the other end, on the other side of the table 
because this evaluation is always reviewed and so I am now chairman of the review process. Next week we 
have the first meeting together with a number of members, people that will review the evaluation procedure, 
that is one way I’m involved, the second thing is that I am also the chairman of the permanent committee on 
manure and ammonia and this committee has to advise the ministry directly about all kinds of standards and 
numbers that this was in either MINAS or was in other norms. 
T: So you are advising 
O. Yeah, so I’m advising, but from a scientific standpoint not from a political standpoint 
S: No, saying the effects on the environment and that sort of thing, bla, bla 
O. Yes, so we make, you mentioned that the nitrogen and phosphorous content in pigs has been revised, 
that was basically our work. 
T. So the new standards when they come to set them, how the system is going to work, it will have a 
scientific basis  
O. Yes, always have a scientific basis, so next week we also have a meeting on exploring how we should 
continue with phosphorous saturated soils that is an issue you probably haven’t addressed, have you heard 
about it? 
S. Oh, is that from pigs, the way that they.... 
O. No, 
S. No, ok. 
T. I know that the nitrate directive just considers nitrogen 
O. Yeah, the framework directive on water has a broader... 
T. No we haven’t gone into all that 
O. And it addresses also phosphorous, nitrate directive also mentions implicitly phosphorous. We have 
large areas of soils where there is so much phosphorous that there is a threat to the environment.  
T. Yeah, I’ve read that years ago... 
O. These soils should not have a surplus of phosphorous 
T. So you just can’t put anything on it 
O. Yeah, well, less than you withdraw with the harvest. But how to address that? You have to identify and 
how to regulate it? Again the legitimacy issue is very important because that farmers there now, they 
inherited the farm 
S. They are being penalised, it’s unfair 
T. They had no role saturating the soil 
O. So it’s very complicated 
T. It’s a hot potato 
O. Yeah, it’s a very hot potato and we know about this problem already from 1984 onwards. The first 
policy was meant to address specifically these areas these hotspots, but soon they discovered it is so big we 
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cannot address it but there is some, if you have examined the manure policy you have found out the focus 
initially was rather on phosphorous and that is partially related to these phosphorous saturated soils 
T. So after 1987 when the soil protection act came into... 
O. Yeah, yes but then they said the only thing we can do is try not to let this problem grow bigger or not to 
grow so quickly anymore, that’s the only thing to do and then they said, well we know the problem, we 
don’t know the solution, so we park it.  
T. And it’s still parked 
O. And it’s still parked. Still parked, but sooner or later they have to address this soils, they have to find 
out. I propose that we go upstairs, its getting colder and colder because more and more people go home and 
then the rooms... 
 
O. MAO was implemented after the first official, I would say, it’s not punishment but the first official 
declaration by the European Commission that MINAS did not comply the nitrates directive because nothing 
is said about how much animal manure is allowed to be applied on agricultural land and the response of that 
they implemented rather suddenly MAO 
S. But it doesn’t directly limit you to how much you can 
O. Yes well the major, at that time the major disqualification of MINAS was that MINAS only steers at the 
end of the year, so that was the perception of the EU commission at that time. Farmers can only change 
their management at the end of the year because then they know whether MINAS system fits well in the 
target in the levy-free surpluses 
S. So all that year they could be doing something bad or something wrong 
O. Yeah,       
T. But they would estimate that I would imagine 
O. Yeah, yeah, I found that argument also not so very strong but basically that was the argument, it was, it 
is a kind of assessment after the growing season while the nitrate directive says you should make an 
assessment prior to the growing season, in advance, so you should estimate in advance the nutrient 
requirement by the crop, the nutrient supply by the soil itself and by atmospheric deposition, and the 
difference between these two, is allowed to apply. 
T. So you do not pollute in the first place kind of 
O. Yes. 
T. Not realise after and pay for it 
O. Yes. But anyway the application of animal manure should never exceed 170kg N per hectare from 
animal manure and we didn’t have such regulations. And then the ministry implemented MAO and MAO is 
indeed a system that calculates the amount of manure prior to the growing season, so at the first of January 
the farmers that produce more nitrogen than 170 or 250, because we had this derogation, you know 
everything about this derogation, so farmers that produce more... 
T. They are arguing for it, it hasn’t been approved yet 
O. No it hasn’t been approved yet, so farmers that produce more than 250 they should either have contracts 
with other farms to which they can export the surplus amount of manure or they should stop farming or they 
should sell their animals; they didn’t get the rights to have animals, so the quota system for producing pork 
or poultry or beef or dairy was related 
T. It had to be backed up by this 
O. Yes, by the MAO system. But the calculations of this amount of nitrogen from animal manure in this 
MAO system was rather rough and there was no actual control by MAO itself only, so in advance they 
should show that the total production of N by animal manure should not exceed the number of hectares 
times 250.  
T. 250? 
O. 250. 
T. 250 or 170? 
O. No 250, because it’s mainly grassland. But the default values could be used were so rough that farmers 
could apply more, and furthermore there was…the actual control was via MINAS and within MINAS, 
farmers, if they are good managers they can apply up to 300kg of nitrogen via animal manure, if they 
manage well, so then you get a difference in the case of MAO the farmers had, because they were only 
allowed to have 250, although if they use the proper default values they could have it a little bit higher 
T. It’s playing about 
O. Its playing with numbers. But the control was via MINAS and via MINAS the actual amount that could 
be applied to agricultural land was in the range of 300 or even more and this difference gave a lot of 
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trouble, that is what we call the loze contracten86. So the farmers had to make contract for the surplus 
amount of manure above the 250 kg with arable farmers or with extensive livestock farmers that had not yet 
so much animal manure, but the control was via MINAS and so in the first of January they should have 
contracts, but at the end of the year they did not export the manure 
T. What did they do? 
O. They kept it because MINAS says you can keep it on your farm, so and the first of January they signed a 
contract with an arable farmer, and at the end of the year the dairy farmers did not deliver the animal 
manure 
S. They don’t have to do they 
O. They didn’t have to do it. And that’s what we call loze contracten 
S. And that happened quite a lot did it? 
O. And that happened quite a lot, so you get two in the end, you get two price levels for the animal manure 
contracts. One is an empty contract, you 
S. Where they don’t deliver 
O. They don’t deliver, and the second one you sign the contract and you get the manure and the last one 
were higher prices. So there were arable farmers 
T. Probably closer, closer to the farm so it costs the farmer less 
O. It costs less, well that also made the market also not very transparent, one basic requirement for having a 
fair trade is a transparent market, well you know of course as economists you know. And this market 
became not transparent because of all these fussy things these loze contracten, and also, so that was our 
committee made a number of ???  acourses, and it’s possible solutions, so we made a number of 
recommendations as to how the policy makers could solve these loze contracten. Another confusing thing 
came into existence because, again it’s complicated, it’s called grey manure, have you heard about grey 
manure? 
T. Yes 
O. Ok, you know everything about it? 
S. No, we don’t know everything about it 
T. The pig farmers told us about it 
O. Who? The pig farmer? 
T. Yeah 
S: We can’t remember what he said about it 
O. It is related to the fact that the levy-free surpluses for arable farmers, they are rather high so it doesn’t 
provide any incentive for arable farmers to be modest with their inputs but on the other hand, if they can 
earn money, they like to be more modest with their inputs, so some farmers they, for example, they were 
willing to accept contracts and not to accept manure, so they signed the contract as if they imported animal 
manure but they did not receive it but they showed, they delivered the paper to bureau heffingen, I imported 
so much manure and I imported so much fertiliser but they didn’t need the manure, so that was attractive for 
some farmers that didn’t want the manure, because for various reasons, some farmers don’t want manure  
T. Why? 
O. They are afraid that they import 
S. Disease or? 
O. Diseases or weed seeds, that’s the major, or they are afraid of damaging soil structure 
S. Doesn’t it make it better though if you put manure, organic matter? 
O. Not with heavy machinery. So if you have clay soil and you have to apply the manure in spring, they 
come with heavy machinery, the soil is still wet  
S.  Becomes compacted 
O. it compacts the soil so they don’t want to have it. So for these arable farmers it was attractive to lower 
the input, not on paper but in practice, they lower the input, because there was so much space, there was 
room for lowering the inputs because the levy-free surplus are too high, there was room for lowering the 
inputs, not losing any yield or quality but still they got money from the livestock farmers for signing a 
contract, and the livestock farmers they liked it because the contract of such an empty contract costs less 
than a contract 
S. Where they have to pay for the transport 
O. Where they have to pay for the transport. So the net result is that the grey manure is transported on paper 
but in reality it is just dumped on the land of the livestock farmer 
S. Any which way, it doesn’t matter, just get rid of it 
                                                 
86
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O. Yeah he gets rid of it, that’s what you call grey manure.  
S: That’s a fraud basically 
O. That’s fraud. This is, has to do with a systematic bias between MAO and MINAS and with this 
mismatch because of default values that don’t match, there is also black manure, all in practice. 
S. So rainbow colours of manure 
O. Farmers are very creative, oh yes. 
S. Same as anyone I guess 
O. Yeah, yeah. If they can save money they find a solution. And that is on the other hand the problem with 
such economic instruments. 
S. Also because there is an incentive for people to get out of it. 
O. Economic incentives are in my opinion are the best instruments for environmental policy in agriculture 
but on the other hand if the levies are too high and 
T. And if you can’t check... 
O. And you can’t check properly it is very difficult 
S. So a high levy does give an economic incentive for them to respond to it and it also gives a high 
economic incentive for them to try and avoid it as well 
O. Yeah, yeah of course. Finally it means that the levies should be not too high and in the case of MINAS, 
the levy-free surpluses should be lowered step-wise, not too fast because farmers have to adapt, slowly and 
you have to…it’s also something which hasn’t been communicated very well in the MINAS, they should 
have indicated much more in the farms what is the final level that farmers should meet 
T. I thought they had 
S: I thought it was common knowledge 
T:  in fact that in 2003 the levy free surplus was known in 1997 
S: Well it was originally 2008 wasn’t it 
T. Yeah, yeah 
S. And then it was brought forward 
O. Yeah it was originally 2008, but it has always been said that it’s negotiatable 
S. Ok 
T. It wasn’t set in stone 
O. No, and that is, because the levy-free surplus is a political decision, the politicians want to know they 
want to...which then is for the farmers very difficult to plan and to plan their farming operations and that 
again provides the incentive to start a lobbying process with the politicians 
S. To influence that, where that levy comes in  
O. Exactly. So that’s how it worked, and so the standards for 2003 had not been implemented, no the levy-
free surplus for 2003. They were, well they are fixed in the law but it is said that they should be refined on 
the basis of an evaluation process. 
T. So how are the farmers going to evaluate? they have to evaluate their MINAS returns now on the basis of 
those levy-free surpluses though, no? 
O. They are on the basis of 2002 
S. They’ve been frozen at that level 
O. Yeah, and there will be lowered a little bit till 2006 but because in 2006 we will have switched to 
another system, so according to the manure, the official manure policy, we should have had the levy-free 
surpluses 2003 to 2006 at the level that was fixed but.. 
T. But it didn’t happen 
O. It didn’t happen 
S. I wonder what signals this is giving to all these farms, they know that MINAS is going to taken away, 
and the levies have been frozen for 2002, do they think it is still a serious instrument? 
O. Well that is, yeah the signals are different and again it is a political lobbying involved; farmers hope that 
the levies will be higher, so they will have more space for the application of manure and stuff like that and 
politicians make them to believe so, many of them 
S. Just to pacify them? 
O. Yeah, well to get votes, that’s how it works 
T. It will be round about election time actually, won’t it? 
O. Yeah, of course, we got elections last years, two or three. The next ones will not be before 2006. 
T. So they are going to be careful 
S. Assuming no one gets shot in the meantime 
O. But I think that the final, yes so the new system that we will get in 2006 will get standards or norms that 
are I think more tough than the official 2003 standards that are now in the law and that is basically because 
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the EU commission continues to put huge pressure on the Netherlands. It’s…if you consider, well you can 
see it in this figure, if you compare all the European Union countries, yeah this is the livestock density and 
the kg N via fertilisers and  animal manure, there is just one bar that peaks, the Netherlands, second is 
Belgium but if you look to the, where is the overall average, no I didn’t include it here, well the overall 
average is somewhere about here in the European Union. So what the Netherlands is now a kind of target 
for the EU commission 
S. Being the most intensive 
O. Yeah, if you don’t take the most intensive country how can you ever implement policies on countries 
that are more extensive 
T. Do you think that the problem is as bad as they say? Obviously the farmers here say there is a problem 
but it’s not as bad as everyone says. 
S. They make out that it is a distribution problem  
T. That it is a distribution problem 
S. There’s enough land in the Netherlands to  
T. For all the animals that there are and even more 
O. No, no, no, no.  
S. That’s because they want to expand and the more pigs the better 
O. There are two sides to this, partly because of MINAS but also partly because of the agricultural system 
as it has developed. The agricultural system in the Netherlands is highly productive, you know the Dutch 
agriculture, agriculture in the Netherlands is the biggest exporter in the world of agricultural products in 
monetary terms 
S. Amazing for quite a small country 
O. Yeah, so we have only 0.05% of all the agricultural area in the world and we are the biggest net exporter, 
difference between import and export, of agricultural products in monetary value. Not in volume 
T. But that’s what counts no? 
O. But in money and that’s of course a huge  
T. Environmentally... 
O. No well I mean its difficult, for other countries it’s difficult to imagine how that is possible because USA 
has much larger area, exporting also a lot of products but they import also a lot and furthermore we have a 
high population density so we need also a lot of food but even then we are the biggest exporter. So the 
system is highly efficient; I have compared a lot of systems with other countries in Europe. Last year I 
travelled through a lot of countries from Spain to Poland to Ukraine to see farming systems. Even the pig 
farmers here in the Netherlands, they have the highest feed conversion rate, they have the highest animal 
retention rate, it’s amazing how efficient they are because of good skill, they are very good managers, 
because they are producing for the export market, they have to produce for export so they have to compete 
with other countries so they have to be very efficient but because of this high number, even although you 
are efficient you have a lot of garbage. There are simply too many. So in the future, of course there is a 
distribution problem, it can be distributed much better but even then there is no space for growth there is 
only space for shrinkage. So I am now heavily involved in what they call a transition to a sustainable 
agriculture, looking into the future trying to define sustainable systems for 2030, we are not looking to 
2005, 2010, further in the future, then all the problems should have been solved. 
T. How do you visualise that future? Farm structure wise? 
O. No you can’t, well of course you can do that, there are different ways to do it. You can do that, you can 
do it integral for all countries, you can do it for a whole sector, the dairy sector, but then you have to include 
the suppliers and the processing industry and the consumers as well, or you do it on a regional basis; we use 
different types of techniques and methods but in my view we will keep the strong dairy sector, ‘cause the 
sector is strong and the dairy cows is part of the rural area, people like to have cows around 
S. Culturally accepted. 
O. Yes, culturally accepted. And it is a strong sector, we will not have much arable land anymore, simply 
because we cannot compete with the other countries except for seed potatoes, our seed potatoes are world 
famous and our farmers are very good managers and the climatic conditions are almost the best possible, 
because it is longer seasons, Denmark has more or less the same conditions but Denmark is too sandy, only 
Zealand could perhaps try to compete, but Zealand doesn’t produce much potatoes 
T. It’s not agricultural 
O. Well, it doesn’t produce much potatoes. But Jutland is sandy soils, they can’t compete with the seed 
potato growers in the Netherlands. Tulips will remain, expand 
T. Part of the landscape as well 
O. And the intensive livestock producers will collapse 
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T. You think so 
O. Yes, oh yes, heavily. 
T. Pig farming? 
O. Pig farming, it will collapse, poultry farming will collapse, not all…some 
T. It has already shrunk quite a bit? 
O. Yes they have shrunk but it will shrink much further 
S. Due to? 
O. I guess the environmental incentive will be not large enough, so it provides an incentive for decreasing 
because the costs are increased, but the other incentive has to come from food security and animal welfare 
and these are issues that are much more into the reach of the consumers. Environmental problems, my 
father is a farmer, dairy farmer, he is now old but has been a farmer for 55 years so he started to farm when 
he was 13,  
T. Early start 
O. Yeah, and he always, I always argue with him about environmental issues and he is asking, how many 
trees have died about ammonia volatisation, because that was the environmental problem, where are these 
dead trees? And nitrate leaching to groundwater, how many people have died? - None. 
S. I suppose it is all cleaned now 
O. No but it’s not visible. It is, the environmental issue of agriculture – it’s very difficult to communicate 
S. Because you can’t see the consequences of your actions 
O. They are delayed, there is always a big lag time, they are diffuse, the only visible symptoms are in 
ditches, ponds and canals 
T. Emissions to air aren’t for example at all. You can’t... 
O. Air of course you cant, of course there is smell of ammonia from the manure. You can’t see it, the only 
visible effects are eutrophication in surface waters but then comes the issue, how can you distinguish the 
eutrophication brought about by agriculture and those of industry and households. So for a lengthy period it 
was mainly the households and industry that were blamed for polluting surface waters and only from the 
end of the 70s they, and all the policy was focused on lowering the discharges from industry and 
households, and water treatment plants for the surface water, and now finally we find out that agriculture 
also is contributing in the Netherlands 40-50% for phosphorus and 60-80% for nitrogen. Estimated! How 
can we estimate it? Its so complicated, because there are many pathways which are diffuse pathways and 
again you cannot see it, the only thing that we see in the country side is that we have this green flock of 
algae, how do you call this...this green flocks? 
S. In the water 
O. They float,  
S. Algal blooms 
O. No, they float on the surface 
S. Little animals or? 
O. No, they float and the ducks they snup, we call it.... 
S. Lots of little plants? 
O. Yes, little small plants,  
T. Floating? 
O. Yeah, they are floating, so they cover 
S. We are not biologists unfortunately 
O. No you are not a biologist, so they float on the surface waters and they…only part of the year, only in 
the second part of the summer that they start to come and then in the winter when we have strong winds 
they slowly disappear and then they decompose and then come again. But you know the consumers and the 
citizens they don’t walk so much... 
T. They don’t notice 
O. They don’t notice so much. 
S. Drive past quickly 
O. Just the ecologist, they say poorer quality in the ditches. So there is a communication problem of this 
environmental problem, how to get it on the table of the common people. 
S. It’s only when it starts impacting their daily live that they take notice 
O. Yeah, and food security, the BSE, the pig pest, the bird flu pest, the foot and mouth disease, it’s so 
visible - you see sick animals, you see the slaughtering, massive slaughtering of animals, that has a big 
impact, and then the consumers start to change and they are very worried about food security, BSE or about 
salmonella in poultry that kind of thing, and that will be a driving force for changing the intensive livestock 
system, so within the future our livestock density will have decreased a lot but we will keep 
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T. Due to public pressure?  
S. That will have a beneficial effect on the environment anyway 
O. Yes it will, and of course 
S. Indirectly from responding to animal welfare and things like this 
O. Yes it’s a response, well partly of environmental, because of this environmental legislation but mainly 
because of these food security and food safety, not security, food safety and animal welfare. And of course 
there is an automatic, for dairy cattle there is an automatic decrease because of the production increase, the 
milk production has  
T. Has increased per cow 
O. Yeah, increased but there is a quota, so each country has a fixed quota and they are not allowed to 
produce more, so as long as we have quota the number of dairy cows will decrease. And that decrease has 
been about 20% since 1984, but at the same time we had an increase in beef cattle but that has been stopped 
now as well because of the change in the European policy so that has also an effect on at least the cattle, the 
support, the price support is changing into a more support for agri-environmental regulations but also the 
compliance 
S. Cross compliance  
O. Cross compliance, and so in response to good things for the environment for nature, the farms get 
support, but the price support for milk, because of restitution at the border, and for wheat and for sugar and 
for beef, it will decrease 
S. To stop all this huge production increases 
O. Stop the production and change it to an environmentally friendly way. So that is, and that will help also 
the agriculture in the Netherlands, so for agriculture in the Netherlands there is a short time problems, 
which we have to address with the current manure policy, and we have to comply, well basically we have to 
comply with the nitrates directive and we have to do our best, the best possible, but it is, I’m sure it will be 
very difficult to address all  the issues of the nitrates directive and very soon of the water framework 
directive, so we will continue to have a period of a lot of discussions and negotiations with the EU 
commission and for the long term, more and more people are convinced that the manure policy will not 
solve the problem. It is too complex, too stubborn and there are too many side effects; we have seen it with 
MINAS, if you screw here, farmers find a solution somewhere else. Some of the farmers need time to 
change their management, so the agricultural system will change slowly but continuously, big changes have 
been made and that could be made because the system was not efficient enough in nutrient use, although if 
you compare it with other countries it is highly efficient, but then on a productivity basis… so if you 
calculate the resource use per product produced we are efficient, but if you express it in resource use on an 
area basis then.. 
T. It’s a big footprint 
O. Yes we have a high footprint, that’s the difference, but because of this incentive 
S. You’re trying to get the environmental costs back into it 
 
Switch tape 
 
O. A number of years further, but the next solution has to come from a structural change in agriculture. 
T. In the long term 
O. In the long term 
S. Efficiency can only take you so far 
O. Yes, you cannot improve, because then you reach physical 
T. Physical limits 
O. Physical limits but also personal limits of the farmer; the farmer is no machine, farmers are highly 
diverse, there are many different types 
S. Some are more skilled than others 
O. Yes, yes and you need to have this heterogeneity and this variability within this farmers community I 
think also for the future because you don’t know which farmer will survive in the end. Nowadays it’s the 
good manager who’s surviving but under the long term I think the entrepreneur will survive and maybe... 
S. The guy that can adapt quickly.... 
O. Farmers have to combine three skills….To be able to do the farming operations very well then it needs a 
good manager, to organise all his activities efficiently and to allocate the resources in such a way that he 
gets maximum output of his resources and the third one is the entrepreneur, to get the best revenues of his 
capital investments and if you look into the history, former farmers, it was just skilled craftsmen, those were 
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the best farmers but during MINAS it has become the managers, you need to be a good manager to allocate 
the nitrogen and phosphorous in such a way to get maximum output. 
S. Not an easy job to have 
O. Not an easy job to have and in the long term, that is what you can see now in the glasshouse farmers that 
are the entrepreneurs, they think about capital investment and in the us you see the same and the side effect 
of that change in demand for skills of a farmer is that the stewardship…So Belgium has problems, the 
Netherlands has problems and of course there are regional problems in some countries 
T. Italy I think has 
O. Pardon? 
T. Italy, the North of Italy 
O. The north of Italy, the pole delta, but also in Spain in the northern area 
T. But Spain is picking up I think now.... 
S. Where they make all the ham? 
O. Yeah Spain is...because these are average data, yes very low but in the Basque area they have also 
landless dairy farms 
T. Landless. During the case here as such.... 
O. They import all the feed so...they export or they process the manure a little bit, they discharge a little bit 
and they export a little bit. It’s complicated 
T. We’ll see in thirty years time where the Netherlands will be 
O. Oh yes, this variability between the countries you see also within the countries because now there are 
areas.... 
T. It is in fact the case with the Netherlands: there are, the south and the east are, have much bigger 
problems than the other parts. 
O. Yes, but I’m not sure that in the next evaluation of let’s say the nitrate directive, it will be evaluated 
sooner or later, and from a resource use efficiency point of view it is of course good to have the lowest 
amount of nitrogen in your groundwater, but there are more and more reports that show up that nitrate is not 
as bad as some try to believe that it is. 
S. Ok. It gets more complicated 
O. How many, yes it gets more complicated. Nitrate has of course if you feed high nitrate doses to small 
babies that are a little bit sick, they may get problems 
S. Blue baby syndrome 
O. Yes, but how many cases have occurred, very few and afterwards it’s very difficult to find out what was 
really the cause, because it is always in combination with babies that were already a little bit sick, nitrate 
they discover more and more that it also has beneficial effects 
S. Such as? 
O. For stomach cancer, it acts to prevent stomach cancer, so it makes it so complex and it’s very difficult to 
say whether 50mg is ok or 100 or so, but I don’t think that they will change this limit very soon because if 
you change it the whole political policy is changed but there will be, in my view in the longer term there 
will be less strict in controlling the adherence to the 50mg. Maybe more flexible on the longer term, and 
other issues may come up more like nitrogen oxide emissions, nitrogen oxide is also related to manure and 
fertilisers because that has a global impact. So some say the manure issue will have solved soon but I think 
there will be always a debate, continuing debate. 
S. Plenty of work for us to continue with. 
O. Yeah, where are you going to stay this evening? 
S. We’re going to The Hague this evening 
O. Oh, you’re going to The Hague  
T. Yeah because tomorrow we have interviews there in the morning  
S. 10 o’clock 
T. So it’s easier to travel there tonight 
S. Yeah and have plenty of time in the morning to have breakfast slowly, make our way there  
 
 
Tape off 
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Tape on 
 
S. We are interested in MINAS and the administrative costs and the compliance costs for farmers and the 
ways that they can cope with MINAS, what they can do on the farm to reduce their mineral surpluses and 
the sort of effects it’s had on farmers, whether they like it or not and general opinions on the policy 
M. All in relation to pig farmers 
S. With pig farmers, yes 
T. Specifically, we’re focusing on pig farmers because it’s the most intensive sector and we assumed it 
would be the one hardest hit by MINAS, they are limited in what they can actually do 
M. Yes, that’s right, MINAS isn’t a good system for farmers with no ground, MINAS is a very bad system, 
so they are, they were very happy when they heard that it’s going ahead in 2006 
T. What about the farmers with land? 
M. The crop farmers were positive when they heard that but the dairy farmers were unhappy. 
S. And why is that? 
M. It’s in their minds, dairy farmers are more proactive and innovative etc and crop farmers are more.... 
S. Conservative? 
M. Yeah, conservative 
T. And pig farmers? 
M. Pig farmers, something in the middle, but they tend to conservative I think 
T. Its a problem for the union the LTO represents all the farmers... 
M. Yes 
T. So it’s a problem to balance the interests of the different groups 
M. Yes that’s one of my major jobs, if I sit around the table with a crop farmer a pig farmer and a dairy 
farmer then most of the time it’s to get them on the same statement.  
S. But dairy farmers there seems to be a lot of, like ‘cows and opportunities’ they have and these 
demonstration and what do call them, organisations that help them, so that it is easier for them, that makes 
them more proactive doesn’t it? There are all these things to help them find ways to reduce mineral 
surpluses but there is nothing like that for the pig industry or the pig livestock sector. 
M. No there are a lot of nitrogen projects in Holland for dairy farming, koen en kansen, cows and chances 
and....how do you call that? 
S. I don’t know how it translates 
M....that’s a project of 350 farmers but all.... 
S. Farm data in practice I think.... 
M. Yes, yes, yes. 350 farmers but all, all dairy farmers or crop farmers, so all crop farmers you can imagine 
at one side and dairy farmers but no intensive livestock farmers 
S. Why isn’t there anything for the intensive livestock? 
M. Yeah, the system, MINAS the mineral accounting system is a system of what’s going in and what’s 
going out has to be in balance with some mineral loss, with 100 or 150 or which you can imagine, but for 
farmers, for intensive livestock farmers with no arable land, they have nothing to manage, not nothing, they 
have not much to manage because all minerals are coming in and all manure is getting out so there is, the 
only way they can manage is the incoming minerals is at the incoming minerals at the height of the P and N 
in the food, that’s the only way they can manage but the problem is the food industry for intensive livestock 
farmers is also conservative sector and if you buy feed with low P and N rates that.... 
S. Costs more money... 
M. Yeah, that’s far more expensive so that also not the right way to stimulate the intensive livestock 
farmers so they don’t think in minerals they think in cubic metres, I have a lot of cubic metres, I have to 
transport them from the south to the north and that’s it. 
T. Doesn’t matter what’s in it 
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M. No, and it’s not, for the intensive livestock farming it’s not a management system and for the dairy 
farming, MINAS is a management system but not for the intensive livestock farming and that’s the problem 
they have 
S. So they don’t have the stimulus to change their feed then, the intensive, it doesn’t matter what is the 
content because they just get rid of it at the other end. 
M. Yeah, that’s the main route but if you have lower N and P rates in your manure per cubic metre then, 
yeah...In Holland we have the mineral accounting system but we also have the manure transfer contracts, 
and that means that on one hectare, it’s also everywhere in EU the nitrogen directive, you get 170kg N, so if 
you have in one cubic metre less nitrogen you can put more cubic metres on one hectare so on that way for 
the manure transfer system you are better off if you have low nitrogen and P rates in your manure per cubic 
metre, but for MINAS there’s not very much stimulating for intensive sectors, so that’s a problem for pigs 
and poultry.  
T. What do you think the effects of MINAS has been on the agricultural sectors in general, has it been 
good, has it affected them badly from an economic point of view? 
M. I think if you look back at the period 1999 till 2006 when MINAS is over, then I think especially the 
dairy farmers have learnt very much from MINAS so they have become better mineral managers 
S. More efficient with their minerals 
M. More efficient and also efficient at environmental loop but also efficient at economic background 
S. So there is a win-win situation almost? 
M. Yeah, yeah. For the dairy farmers. For the crop farmers, a little bit win and the intensive livestock 
farmers....yeah.... 
S. Loss, loss? 
M. Yeah, loss, loss...yeah you can say that loss, loss because they aren’t better managers, they haven’t 
become better managers in the last five or six years, they had to make very high cost of transfer the manure 
from south or east to north or west, and there’s a very big, mostly in the heads of the people, a very big 
problem of the mineral accounting system is the we call that the MINAS...how do you call that...some 
farmers....yeah I have for the translation....some farmers with no arable land they have a farm, all minerals 
are coming in all manure is going out so normally they don’t have to pay any levy, normally, but some 5% 
to 10% of the farmers, also they all the mineral coming in, all the pigs and all the manure is going out and 
also they have to pay very high levies still 10,20,30,40,000 euros for one year 
S. So how does that happen? 
M. That happens, yeah there are very different, in the mineral accounting system there are weighting and 
analysing of the manure, there is, there could be something wrong in some cases, there is, pigs that are 
going out of the farm they have also some rate of N and P in their bones and in their meat etc, there are rates 
which could be wrong, and there is in the storage of the manure.... 
S. Underneath the pigs 
M. Yeah, at the top there is a fraction with high N rates and low P rates but at, down at the storage there is a 
thick layer with very much P but that’s not transferred out of the storage and them the accounting system 
doesn’t get the same at the end, it doesn’t balance 
S. So according to the accounting system all that P is leached to the environment when really it’s at the 
bottom of the pit. 
M. Yeah, yeah, yeah and that’s in 5 or 10% of the intensive livestock farmers that’s a problem and then 
they have to pay but then they have transferred all the manure but at the bottom of the storage there is 
something which isn’t removed and that’s a problem 
S. Why can’t they get that out? I’m not familiar with the design of where the pigs stay. 
M. Yeah, if you have a storage with a 
T. Propeller 
M. A moving system for the manure then its being mixed and then you could move it out of the storage but 
some older storage they are with this at the bottom this87, and then its being here and here and here 
T. Ok it’s ridged 
M. And here’s the truck and here’s the system and then it’s getting 
S. It sucks it out 
M. Yeah, it’s going to this but not to here 
T. It can’t access it 
M. But if you can mix it, if you can mix it then all is getting out. 
S. So you can’t, can you get in there?  
                                                 
87
 Sketching a ridged floor 
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M. No, no, no, that’s not possible. And also the feed of the pigs there are also rates for N and P they are 
from the…the rates in the feed they also vary. 
S. From the manufacturers? 
M. Yes. And the manufacturers can get wrong rates in the feed they sell to the pig farmers 
T. They vary a lot? 
M. Yes. Yeah, it applies to the sort of feed you have. The dry feed that’s very good digest but the not the 
dry feed so the coca cola, and the chips and that kind of thing there is a very.... 
S. So that’s from waste products from the food industry 
M. Yes the waste products from the food that’s very great differentiation 
T. In how they measure it, do they measure it or... 
M. Yes, yes, yes it’s.... 
T. Its not scientifically that accurate? 
M. It has to be, all that’s coming in and all that’s going out had to be.... 
S. Has to analysed... 
M. Analysed and recorded.  
T. Not the dry feed the other feed, do the feed manufacturers analyse that? 
M. Yes, yes.  
T. The farmer just has to analyse the manure or get it analysed 
M. Yes, yes, yes.  
T. Does it cost a lot to analyse manure? 
M. Yeah, it applies to the volume you transport, but for a normal truck with 30 cubic metres, 1 to 2 euros 
T. Per cubic metre 
M. Per cubic metre so a full truck with 30 cubic metres is 30 to 60 euros, for weighting and analysing 
S. So how many trucks would, it depends on how big the farm is I guess.... 
M. Yes, but if you want cubic metre for...not solid but... 
S. Not solid, liquid? 
M. No, wait, wait, let me find it. For one pork pig produces one cubic metre, so if you have 6,000 pork pigs 
you have to transfer 6,000 cubic metres 
S. That’s quite a lot 
M. So 6,000 to 12,000 euros only for analysing and weighting 
T. Then you have the transport costs 
M. And then you have the transport costs that’s varies from 1 euro if you have arable crop farmer in the 
neighbourhood to 20, 40, 50 kilometres but if you have to drive 200km from the south, where the intensive 
livestock is concentrated to the north, where the arable crop farmers are concentrated, then you have 8 to 10 
euros for general per cubic metre and then you are, and then it depends from weather, period in the year, 
sort of crops etc. 
S. Are there many farms that actually go that far... 
M. Yes, yes, 
S. They actually do do that? 
M. Nearly all pork pig farmers had to transfer their manure from at minimum 50km and max 250km, its not 
all their manure at all times but 60, 70, 80%, they had to drive that far and a little percentage say 10,20, 
30% they can drive to the neighbourhood 
T. What did they do before MINAS, they still had to transfer the manure? 
M. Yes, the same system but then there was MIAR system....if you translate it it’s also mineral accounting 
system but in that MIAR there was no weighting and analysing 
T. And no taxes, no levies or was there? 
M. Yeah, yeah, yeah there were levies, from the 1980’s all intensive livestock farmers had to pay levies in 
that way or that way but they had to pay if they are in 
T. Before what kind of levies did they pay then before MINAS, in MINAS they pay on how much is lost on 
the farm right? 
M. Therefore they have to pay if they, there were phosphate for one pork pigs producers.... rate of 
phosphate, you have some amount of arable land or not and if you are above that amount you can put 125kg 
P on your land, and in the situation in before 1988, so you have, you can put some amount of P on your 
land, 125kg, if you are above then you have to pay, so you have and at the system you had to count 
depending on your feed, what amounts of P you come in your farm, you have a certain amount of pigs, 
there’s something coming out, you have an area of arable crops and the rest you had to get away. But the 
major difference of the MINAS system is the weighting and the analysing of the manure, that’s new from 
1998 
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T. Before it was standards, there was a standard like 1 metre cubed of manure was so much P 
M. Yes, in the situation before 1998 there was a standard, but you can vary from that standard if you can 
prove that you are feeding less P. If you can prove that you can count with lower rates, if you could prove 
that. But normally there was one phosphate and one standard  
T. Were the farmers happy with that system? 
M. No,  
T. They are never happy with the system  
M. Because at the former system there was a volume principle so each pig produces 1 cubic metre but there 
is also a variation of 40% depending on your feeding procedures and that also didn’t work and then MINAS 
that didn’t work so....now there’s in 2006 another new system  
S. With MINAS there are some holes in the system like you mentioned the analysing of the manure and the 
measurements in the body of the pig and the storage of the manure in the pit, so all these, what is the sort of 
outcome of all these different variabilites on the pig farmer for instance, what can that result in? 
M. That can result, in one way in a levy of 40,000 euros but in another way in a saldo...a positive account 
for 1,000kg of P and N.  
S. So below the levy-free surplus 
M. Yes, below the levy-free. So the situation for the next few years, 2004 and 2005, 70 or 80, no 60 to 70% 
of pig farmers have below the rate, so some farmers they have the MINAS system normally you have to put 
away your manure but they have such amounts of saldos they haven’t, at the point of view of the regulation 
they don’t need to put their manure away, yeah they have to but from the regulation point of view they 
don’t have to. 
T. Because of these errors? 
M. Yes, yeah, yes because of those errors. 
S. So they, so they have all been lucky in a way then, or have they managed some how to, they know the 
system now they can make some adjustments here and there... 
M. Yeah, some, some, some ones. But there’s 60 or 70% with a huge amount but there’s also a 10 or 20% 
with a very great problem. 
T. Is there a pattern with which farms have had the problem? The really big ones, the small ones? 
M. No there is no pattern from big or small, no pattern from pork pigs and sows, no pattern from dry feed or 
wet feed. All kind of... 
S. So it’s luck really is it, with all these variabilities and... 
M. Yeah luck or creativity or how do you... 
S. Fraud? 
M. Fraud, fraud 
S. So that does exist then? 
M. Yes, yes, yes 
T. Do you think that the new system will be any better...in reality, on paper is one thing 
M. It’s very difficult but the main problem is in the Netherlands to prove that the manure is from point A, 
where it is produced, is getting to point B, where it is used and that’s, here are the farmers and here are the 
pig farmers, here are the arable crop farmers and the only thing you had to know, in my eyes, is the manure 
from this place has to be going to that place because now it’s produced in this place and now it’s used in 
this place or in this place and then you have environmental problems if there is too much in this area. 
T. Isn’t that controlled, I mean when they send the return, the producer has to say that he got rid, he has to 
have a receipt from which farm does he have to say where it went as well? 
M. Yes, yes, yes there are 
T. That a farm hasn’t got three times as much manure as it should have 
M. There is a check if you transporting manure each truck you transport in is a bill and there is the total 
amount of the manure, the N and P rate and the place from the producer and the place from the user, it is 
also on the same bill from each truck transport but you can make such a bill, you can make it if you have a 
crop farmer who wants to sign the bill but not want to get the manure, so he signs the bill but the manure is 
going to a place 5km away instead of 200km away, that’s possible. So its controlled sometimes the trucks 
but now we are thinking of a global positioning system on the trucks so then you can from each movement 
you make you can prove you went from point A to point B, we are thinking of that but it’s not... 
S. But what they are doing now is totally legal isn’t it, they have a contract up here, because you don’t 
actually have to deliver the manure do you to these arable farmers...obviously this then results in local 
saturation of soils 
M. Yeah totally legal? It’s one of the lacks of the system, so it’s not forbidden but if you  
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
244 
T. In your case you’re saying they show a bill that they have actually transported the manure to one farm 
when in reality they haven’t 
M. So, so, ja, formally it’s illegal because if you had a transport bill in which, if you had a transport bill 
which says the manure is going from this point to this point and its going to this point, yeah it’s illegal. 
T. But under MAO they are allowed to have, say this farm as their guarantee... 
M. Yes 
T. Then they can do what they want 
M. Yes, that’s under the MAO system but in the MINAS system you have to transport the manure...under 
the MAO system that’s a paper system that’s only a paper system that’s not the... 
T. It’s to control the number of animals? 
M. Yeah, in a national way, that’s the MAO system, but that we want to skip as soon as possible  
T. Really 
S. Even though its only been going for 1 year? 
M. Yes, it’s only so in 2004 we have the MAO system and in 2005 I think it’s totally skipped 
T. I thought it was going to replace the quota system? The farmers also have animal quotas. 
Yes but, yes, yes, we have three systems, we have MINAS, we have the MAO and we have the quota 
system that’s at least one too much so in 2002 the MAO system was started next to the system of quota but 
now in the derogation... 
T. From the EU, on the grassland? 
M. But now we speak with...the ministry speaks with the EU about the derogation and they said you have to 
have one system that regulates the total manure, or the total minerals in your country and we can do that 
with the MAO or we can do that with the quota system and I think it is getting that quota system, so the 
MAO is going and we have quota system but not the same system which we have this day but another more 
flexible quota system 
S. How would it be more flexible? 
M. Now it’s a system of, one farm has 1000 pigs if he wants to have 1200 pigs he has to buy the right to 
buy 200 pigs but we are thinking of a system of a more flexible system and that’s the management tool for 
the intensive livestock farmer if he can prove he have a better feed efficiency, so the phosphate of excretion 
for one pig is 25kg of N if he can prove that his pigs are excreting 20kg N, he is 5kg under the...or 20% 
under the ...then he is allowed to have 20% more pigs because the minerals he produces are at the same 
level so then he is stimulated to... 
S. To reduce his... 
M. Yes, to reduce his minerals. That’s our idea, it’s an idea of ours 
T. Do you think it will actually limit the number of animals? Or it might not limit the number of animals 
but it will limit the minerals...I mean the farmers have to continue being efficient, not just to get the rights 
and then they... 
M. No, but the EU says you have to work with the mineral... 
T. Rather than the numbers of... 
M. Yes, you have to account minerals in the year 2002 and that’s your ceiling and if its not an objective of 
the Dutch farmers to raise the animals but if some individual farmers wants to have more pigs then... 
T. If he’s efficient... 
M. Yes, if he’s efficient he can but the National... 
T. So there’s an incentive in that... 
M. And that way you have incentives and you can here see the numbers, this is the total amount of pigs in 
the year 1992, 40,000,000 and in the year 2002 we have 11,000,000 total in Holland, and if you see the 
farmers we had 26,000 in 1992 with pigs and now we have 11,000 farmers with pigs 
S. Pig farmers 
M. Yes pig farmers, these are only pig farmers 
T. That’s a big decrease...have they sold out? 
M. Some sold out, some stopped, some...so if you see this then its not very likely that it will in the year 
2006 be 30,000,000 or something. 
T. The union, are you involved in the new policy, what its going to look like 
M. Yes, as much as possible, we speak with the ministries of environment and agriculture and they speak 
with the EU so we at the 5th December they put a letter to the EU, two weeks later they put another letter to 
the EU and before that we speak our chairman and we, everybody speaks with the ministries 
T. That was the same procedure with MINAS, before MINAS was introduced was the union involved? 
M. Yes, yes 
T. The union was it in favour of MINAS? 
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M. It was before my time but at that time the union was for the sector of dairy farming was in favour, the 
sector of crop farming they, the dairy farmers have MINAS in 1998 but the crop farmers in 2001 so they 
were 3 years later, they were not happy with the system but then it was also for the dairy farmers so they, 
and the pig farmers weren’t happy with the system. 
T. How does the union, what proportion does it represent, all sectors I imagine...but is there a majority? 
M. Yes we have 70% all farmers are members of the Dutch farmers union and we have 60,000 farmers as 
members 
S. But how many of those are dairy farmers and pig farmers? 
M. From the 60,000, there were 25,000 dairy, 8,000 pig farmers, 2,000 poultry farmers and then we have 
10,000 crop farmers so 8,000 pig farmers 
S. So they represent quite a small proportion 
M. From the 60,000 they are a small proportion, yes. Yes 10% or 9%. 
T. It is difficult to balance the interests, your members all want the same things? 
M. Yes, there is also another union especially for pig farmers, that’s the  
T. The NVV. 
S. Yeah we saw them on Monday 
M. The NVV, a specific... 
T. Yeah we spoke to one of the members on Monday 
M. Yes, with? 
T. Wyno Zwanenberg 
M. Yes he’s the vice chairman 
T. Yeah 
M. And what did he say about MINAS? 
T. The same thing that you’ve said, he didn’t really like it 
S. But have, yeah what’s the situation with MINAS at the moment, is it still running well, are people still 
paying the levies? 
M. They have to...yeah it’s the law 
S. Of course yeah 
M. But there are all ways of...you have to pay them but you can.... 
S. Postpone it or? 
M. Yes, postpone it for one year and then another action for another year and so some farmers haven’t paid 
anything at this moment but at one time they had to pay but there are many possibilities to postpone 
S. Such as...what are the sort of things they can do? 
M. All kinds of procedures against the bureau heffingen and then you can make it for one year, you can 
make it for two years, you can make it for three years but at sometime you have to pay 
T. It was expected that MINAS would have a bad effect on some of the farms that they would have to go 
out of business because the fines they were going to be so high and they weren’t going to be able to cope 
with reduces levies and so one, did that happen? 
M. No, no, no, there’s not one farmer who has had to stop because of MINAS, but there are serious 
problems because if you transfer all your manure and you have to pay a levy of 40,000 euros then you have 
a big problem but you can postpone that for some years and then at some time there will be an arrangement 
but... 
T. But so far that hasn’t...the sector hasn’t changed yet, I mean there’s hasn’t been that kind of change so 
far? 
M. No, it’s a big problem but no stop of farms I think 
T. Do you think there might be? It seems like MINAS is almost forgotten because everyone is looking at 
the new system now, I don’t know if it will become a...getting all these fines, levies...I read that the pig 
farmers for example have also had because of these measurements and changes there was a difference in 
how much the pig, it was estimated the pig contained phosphate. 
M. Yes,  
T. So they got backdated  
M. Yes, yes, yes. That’s one of the solutions for the MINAS problem, that was the containing of the P in 
the pig itself so that’s changed, so that was good for all pig farmers but still there are some 5% that have 
problems, but that’s one of the last changes 
T. Has it been changing a lot? 
M. The levies are changed they are getting higher 
S. The levy-free surplus is going down 
M. The loss standards are changed, that’s now at this time a discussion point with the... 
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T. Where to set them 
M. Yes, the, if you speak about MINAS we have a forfeit system and a ...a...MINAS, there are actually two 
types of MINAS, a forfeit system and a regular system and  90 or 95% of pig farmers use the...MINAS its 
called in Dutch, the specific MINAS, you have a forfeit MINAS, that’s used by... 
T. Using standard measurements 
M. Yes, that’s used by 5% of the pig farmers and 95% use the specific MINAS 
T. Which involves analysing 
M. Yes, yes, but in the next two years there is a change in the law that makes it possible that some, instead 
of 5 maybe 10,20, 30, 40 get, make use of the forfeit MINAS, that’s the idea of the change in the law. 
S. So they use all standard measurements and figures for... 
M. Yes excretion rates, production and that’s a very simple system and there’s no analysing and weighting 
of the manure. 
S. Ok, why don’t farmers use that now? 
M. The forfeit, the excretion rates are too high..... 
S. On too high a level? 
M. Yes they are on too high a level but that’s the Dutch authorities did that because they want to put the 
farmers to the specific MINAS system 
S. So in the specific MINAS system, so they are under an incentive 
M. Yes, yes, yes. The incentive was to put them to the specific MINAS system but now by the change of 
law there are practical excretion levels which are realised at the farm in general so now they can do the 
forfeit MINAS system if they want and then they haven’t to make the cost of weighting and analysing 
S. So these figures are going to be more accurate 
M. Yes, yes they are more accurate 
T. Do you think it offers an incentive anyway for the farmers? 
M. Its not an incentive for mineral management but it’s an economic incentive, they don’t have to make the 
cost of weighting and analysing 
T. Do you think MINAS has been good from an environmental point of view? 
M. Yes, I think because from an environmental point of view you don’t have to look to the pig farmers who 
have no ground or no land the point is the loss standards for the crop farmers and for the dairy farmers if 
they are low enough then it’s good for the environment... 
T. Because it’s a big sector, they are bigger sectors, they have the land basically 
M. Yes, in Holland maybe 10 or 20% pig farmers have a large amount of land 
T. Most don’t... 
M. Most don’t so the crop farmers and the dairy farmers they can manage the use of their minerals and it’s 
good for them and it’s good for the environment. Especially for the dairy farmers for the grass, grass and 
maize 
T. Do you think MINAS would have continued as a system if the EU court of Justice hadn’t said no you 
have to stop? 
M. Then I think it would have continued for the crop farmers and dairy farmers and I think for the intensive 
livestock farmers it would not continue there would be another system 
T. So it wasn’t fair to apply the same system to all of them  
M. No, no, that’s the main problem with the MINAS system 
S. What sort of a system would fit the intensive livestock sector? 
M. Yeah, I think in the new system we are thinking of there are risk groups and the three categories and 
what category that uses less than 170kg, so the crop farmers, they are the lowest risk group, then a group 
with derogation so a group from 170 to 250kg N, they are the medium risk group, and one group that 
produces more than 250kg N per hectare, so all intensive sectors, they are the high risk group 
S. So poultry, intensive dairy 
M. Yes, poultry, intensive dairy, pigs they are the highest risk group and because they have to put away 
manure and the main point for that group is that you have to prove that the manure you produce is at this 
point you have to put at that point and that has to be controlled, that’s the main point and the discussion 
point is at which way you have to control the movements of the manure. In Denmark the pig farmers are 
with ground but in Holland we have only... 
 
Switch Tape 
 
T. There’s enough land in Holland to support the ceiling you have? 
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M. Yeah, there’s much enough land but the problem is the concentration of the intensive livestock and also 
the intensive dairy farmers 
T. Do you think that will change in the future? Ideally it would be nice to distribute but it’s not exactly... 
M. My personal point of view is that that is a good point, from my personal point of view but the crop 
farmers in the north and the southwest of Holland they...don’t want that and the regional authorities they 
also don’t want that but from an environmental point of view and from a control point of view and from an 
agricultural point of view I think it is better to spread them all around the country 
T. But the structure is pretty set now, even the legislation the bureaucracy no one really wants to... 
M. No, there are some, but then we speak of spatial planning there are some measurements in the south of 
Holland, the process of reconstruction that means that some intensive livestock farmers in the birds 
directive or the habitat directive or the ecological places they had to be placed out to other, in the same 
province of.....in the same region but they had to be placed out to somewhere else in another, you have one 
province and then you have here a region of intensive livestock farming, you have here a region of 
extensive farming and here a region with something in the middle, so you have in one region you have 
different hotspots. That’s in the south of Holland and in the east of Holland. 
S. Yeah, that’s the intensive areas 
M. Yes. 
S. So then some of these have been relocated these farms. 
M. Yes, yes 
S. And who pays for that? 
M. The government, but at this moment there are maybe 5 farms that have been relocated but the aim is to 
some hundreds or thousands to relocate but the money is a problem and they can be relocated within the 
same area but they also can be relocated from the south to the north but that’s a spatial planning from the 
north... 
T. They have to approve that 
M. Yes.  
T. Do you think the farmers would want to relocate given all, if there was the money from the 
government...or are they tied to their land? 
M. Some want to relocate, if you relocate and you have more land or more chances to expand then they will 
but that’s different from farmer to farmer.  
T. They’d have big costs from environmental regulation and animal welfare and so on in the past few years, 
the regulations for farmers have increased over the past ten years, no? 
M. Yes, yes 
S. For intensive livestock or? 
T. No in general and they have had a lot of costs which make it, I mean have decreased their profitability in 
a way, that’s why... 
M. Yes it’s true but that will also the next ten years, our aim is to put them down and we have to regulate in 
Holland we have to administrate in Holland but the, at this time we have three systems, you have to 
administrate things for three systems we also have three systems for minerals but we also have systems for 
animal welfare for food quality for private label certification etc so we have...and if you can have a simple 
structure then you can put the administration costs down, that’s our main aim and environmental costs, yeah 
we will always have in Holland. 
T. Have the farmers had a big increase in administration costs because of MINAS for example? 
M. Yes, yes. Ja, big increase?  
T. It seems a pretty complicated system 
M. Everybody says it’s a complicated system but that’s only for the dairy farmers it’s a complicated system 
but they have the good, it’s a complicated system for them but they have the benefits of the system. It’s not 
complicated system for the intensive livestock farmers and also it’s not a complicated system for the crop 
farmers but they have also less benefits so that’s... 
S. How do you think a system like MINAS would work in a Danish context?  
M. Some years ago I spoke to a Danish scientist and he said that in Denmark we think of a system that I 
think one or two years ago, we think of a system of MINAS he said, the system you have now with how 
large, the largest the pig farm is the more land  he has to have, I think that is a much better system for the 
intensive livestock farming and also for the environment and also for the administration and for the 
controlling, its very much simpler and better, its not possible in Holland, but for your situation I think its a 
better system than it is for Holland and I think its better than MINAS but there had to be in the system also 
some ways to stimulate farmer for mineral management. 
S. So that’s not in the system as it is, or is it? The one in Denmark, this stimulation 
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M. Yeah I don’t know is that in Denmark?     
S Well its 
T. Standard based mostly 
S. So yeah 
T. It’s not the same, there’s no monetary incentive, there’s the legal incentive that you have to comply with 
the standards mostly, although they do use mineral accounting as a management tool, some farmers, it’s not 
totally new but it’s not, it hasn’t been used to implement the nitrate directive like it has in Holland 
S. But you say in Holland it doesn’t work for intensive livestock farmers because they haven’t got the land 
but in Denmark it’s a different situation 
M. I think so, yeah in the Netherlands we have the land but the farms aren’t located well, in the Netherlands 
we have intensive livestock production from 1970/ 1975 and we were at the top at 1990 end of the 80s but 
in Denmark the population of intensive livestock is at this time still growing so you can have other 
measures than we in Holland, in Holland we are located in the south and in the east and you can spread 
them 
T. You grew before you realised what was going to happen 
M. Yes and now we have a problem. 
T. Its much harder to solve after... 
S. Don’t think I’ve got any more questions....yeah… 
T. I think we’ve covered most.... 
S. Yeah I think so...yeah...I think that’s it 
M. Ok 
T. Thank you very much  
S. Yeah, thank you very much.  
 
Tape off 
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Tape on 
 
S: It makes it so much easier for us 
J: Yeah, yeah I can imagine 
S: Yeah, yeah, trying to write what you’re saying and think of another question 
J: Yeah, ok. Fine for me 
S: ok yeah. So yeah we’re interested in MINAS basically 
J: Yeah, yeah  
S: just as an introduction 
J: You’re students Bart told me 
S: yeah 
T: We’re students at Roskilde University, in Denmark and we’re doing a Masters in Environmental policy 
J: Ok 
T: It’s an international masters, so in fact we’re not Danish, I’m from Malta 
S: I’m English 
J: Ok and your study is political science or something? 
S: Environmental policy 
J: Ok 
S: So 
J: So it’s a separate study and now you’re doing this thesis  
S: yeah 
T: It’s our final year thesis 
J: Ok 
T: To get the degree 
S: In our last year we did a study which looked at economic instruments, we did a case study, used a 
Swedish one but we also had MINAS as well  
J: Yeah, yeah ok 
S: And now in this study we want to go more in depth into the MINAS policy specifically focusing on 
administrative burdens of the policy and we’ve also spoken to other people about the compliance costs to 
farmers and the consequences of the policy and their opinions of it and all these sort of things as well. 
J: Ok 
S: But we think that you’ll probably be able to tell us more about the administrative costs of the policy 
J: I hope 
S: That sort of… 
J: Because I, when I read it, it disturbed me a little because if we say administrative costs here we think 
about papers the farmer has to fill in. 
S: Ok 
J: So these are costs made by a farmer and when I opened your email I thought ‘oh gee, it is about our 
costs’ and I managed to collect some figures but yeah, maybe I can help you but I think maybe it will not be 
a 100%. I’m more, I know more about the administrative costs for the farmer because at the moment there 
is extensive research going on in the Netherlands about all the costs for farmers but also other firms has 
with all this administration they do for the government.  It’s really a goal of this government at the moment 
to reduce there costs… 
S: By 40% or something…? 
J: For manure its 40%, in general its 25% 
S: Ok 
J: So the ministry of agriculture of course is about 400 million of costs and manure is about 200. 
S: Really 
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J: Yeah, so we are a really large portion of the total costs so if we reduce the 40% then the rest has less to 
do… 
S: Yeah, yeah 
J: And that we try to manage this now already a little but because of the conviction of the European court 
we have to, we will introduce a new system in 2006 and then we try to really  to reduce the costs for the 
farmers. But these are the costs made by the farmers by filling in all the forms etc etc. 
S: So that’s what the Dutch government means when they say they want to reduce costs by 40%? 
J: Yeah, yeah. There’s also a goal of 40% in manure for the levies bureau etc etc so two times 40%, 40% 
for ourselves and 40% for the sector. 
T: Is the main costs for the government the ones due to the levies bureau 
J: Yeah, yeah yeah, for instance here there are, everybody here who works here in manure and ammonia 
and some other gases, next week is coming to my house so they’ll fit in.. 
S: Yeah 
J: 16 people, and the levies bureau there are about 600 people 
S: Yeah 
J: So if you want to reduce 40% you can skip everybody here but you won’t reach it so it will be a few 
people here and 100, 200 people in Assen, so in the levies bureau and there has also been some split up 
because when we started with MINAS you had the levies bureau and when we get the manure contracts… 
S: MAO? 
J: Yeah, MAO we call it MAO. We introduced another bureau which registers all the parcels of ground in 
the Netherlands and that’s also in the same building as the levies bureau and that made some people of the 
levies bureau move to this new organisation and it’s really hard to say that in 1999 there were about 600 
people in the levies bureau and now maybe 500 or so, but then there are 50 moved form the levies bureau to 
this other organisation so the real decrease is less than you see when you only look at the figures of the 
levies bureau 
S: yeah, yeah 
J: And its getting even more complicated because next year the levies bureau and this new organisation will 
go together but this and two other organisations, one’s about communication which does the internet site for 
farmers but also do the phones and we have a central phone number farmers can call if they have 
questions..are about 50 people working to pick up all the phones and answer all the questions; that 
organisation will also join in and the organisation which does all the subsidies from the European union, 
and the Fischler and the McSharry and that kind of stuff there is also an organisation and that 4 
organisations will join together so it will be more complicated to get good figures about what manure 
exactly is costing. 
S: Yeah, yeah 
J: So that’s the environment, how it’s moving and how it’s going so…and the same is actually for our AID, 
the inspectors in the field, who goes to the farms. There is an organisation the general… 
S: Inspectorate Service? 
J: Yeah, General Inspection. If you just translate it to English 
S: Yeah, ok 
J: And that organisation doesn’t do only manure also all kinds of other things, so manure is important part 
of work for them but they also have for instance a ship to check the fishes, the fishermen on the north sea, 
and they do also all kinds of other things, so then you have to look in their figures and say now, who are 
working for manure and who is not and how is it organised so…it’s that’s why it was not possible for me to 
manage it in a few days, to get all this data 
S: Yeah, of course 
J: So we can go around and look through it and yeah I think it will be possible to see how much you need, 
how much you get, and maybe we can fill more in later with an email to Bart or whatever… 
S: Yeah, that sounds great. 
J: Because the figures, we need them also for ourselves so they must be somewhere. Actually the guy who 
is sitting at that desk, he should know, he isn’t here; from him I received a few reports so I’ve got 
something. 
S: Yeah we should have sent this sooner to you, we didn’t know… 
J: No, but I also didn’t read it for a few days 
S: Oh, well 
J: Because of this conviction in Europe at the moment we are very, very busy. On Tuesday we had a talk 
with the parliament, yesterday a colleague was sent to Brussels to deal with Brussels again and then the 
parliament want that way and the commission want that way and we have got to bring it together and.. 
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S: What, with a new policy? 
J: Yeah and also with the actual policy, the government, the parliament says slow down with reducing all 
kinds of figures and Europe says now they have to reduce more just to put them down.  
S: With? 
J: Allowed use of manure 
S: Ok. 
J: Allowed use of manure is there, for instance we have now proposed to use 100kg of phosphate a hectare 
and the parliament will say no, make it 110kg and Brussels says no - 80kg. 
S: Are they the actual figures? 
J: These figures ain’t said but those are the directions it goes and we have got to manage that to say in 
Brussels, no no it is not possible etc it should be higher and in the parliament we have said no it’s not 
possible it has to be lower. 
S: So it’s a discussion… 
J: Yeah...really difficult things to get it managed and to get it done and then… you also have to put it in 
reality and make it work for the farmers and it’s the next step taken, it will be really hard to have in 2006 a 
working system that works for the farmers, that works for the European government and that works for the 
parliament in the Netherlands, its quite a heavy thing to do. 
T: Is it mainly the ministry of agriculture that is discussing the policy or does the ministry of environment 
come into it. 
J: Yeah, yeah especially in talks with the European commission and the parliament, the other department is 
also a big…we do it together on equal basis, the only thing is if the arrangements are made, we have the 
duty to implement it so we have the contact, we have the problems with the farmers… 
T: Are the farmers… 
J: That’s our problem, that’s our problem, the farmers are our problem and the European commission and 
the parliament are both our problems so that means that sometimes we say no that can’t be done because the 
farmers won’t take it and then the environmental department says yes but it has to be done  
S: Because of the environment? 
J: Because of the environment and especially things like administrative costs for the government and the 
farmers are our problem and they don’t mind. If you can make it more complicated by doubling the norms 
for different crops they don’t mind, we do, because we have to fill in the norms and have to check them and 
to make the farmers use them and… 
S: And then the farmers, how do they feel about it? 
T: How has it gone with MINAS? 
J: Yeah 
T: You went through all this with MINAS 
J: Not only MINAS we are busy with this since 1984 and every few years there comes something new and 
something else goes, It’s really going on. Yesterday, I had a presentation for a group of advisors in 
agriculture and they said ok you call it new manure legislation ok, but you do that every 4 years, so what’s 
new! 
S: At least it’s not boring! 
J: Yeah, at least it’s not boring! 
J: Yeah, there’s always something happening. But, the general feeling about it is really depending on who 
you are talking to. Some people are really glad it’s gone and other people are sad that it’s gone. 
S: Who’s glad and who’s sad? 
J: The glad ones who have to pay now 
S: And they are…? 
J: Mainly they are farmers without land, in the Netherlands we have these chicken and pig farmers with 
only a few hectares and lots of pigs and chickens and they just have to get rid of the manure and they 
say…and now it can happen that they say, I have moved all the manure and still I’ve got to pay this levy 
and that’s not fair and there are some big problems with that on some specific cases and that kind of farmer 
is glad  the system will go because in the new system they have just to prove that he has removed all the 
manure and then that’s all for him, so it sounds easier but in practice it can just be the same only he won’t 
get a levy but punishment. This is like the system we had before MINAS, before MINAS we had also a 
system in the Netherlands with manure norms it was put in phosphate and there was also something like on 
arable farm you can use 100 or 120 kg phosphate for manure, only manure, so if we now take manure a 
100, this is far more difficult because all this fertiliser is also put in it. For the pig and chicken farmers there 
was also the system then with excretion norms and they were depending on the kind of fodder they used. 
The fodder producers has to report the phosphate content in the fodder and depending on the content he also 
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got an excretion norm for phosphate. So and then he had to remove a norm of cubic metres of manure and 
then it was done for him. But that system made that every pig and chicken farmer had to pay a levy only the 
levies were far lower, for instance then they paid between 100 guilders, say 50 euro, and 1000/2000 euro 
but now it happens that somebody has to pay 50,000 euro and most people don’t pay anything but some pay 
10, 20, 30,000 euro and then if you are in this last category you say no I’d just like to pay 1000 euros each 
year, it’s far better. But that’s really difficult because they say it’s a wrong with the system, but it could also 
be that maybe he has moved manure without the proper administration and then we don’t count it, if you 
don’t count it you get a loss and if you have a loss you have to pay a levy, so this is really a difficult thing 
because if you say you have to prove you moved all of your produced manure then you have to prove how 
much manure you produce. And it’s really hard… 
T: Isn’t that based on the number of animals though?  
J: Yeah, but how much does your…for instance in pig farming some pigs, some systems produce .9 cubic 
metres of manure per year, other systems 1.2, and if you have 2000 pigs times .3 in difference then you are 
talking about 600 cubic metres 
S: That’s a lot of manure. 
J: Of manure. A difference between the one farmer and the other farmer so these are the problems we get 
with the new system also, for instance if there is 4 kg of phosphate a cubic metre we are talking about 2400 
kg phosphate times 9 euros is about 20,000 euros on levies. And that’s the difference; it’s a really common 
difference. It’s just depending on how do you feed your pigs and one system is common but the other 
system is also common and it has to do with the amount of water the pigs get with the fodder and that’s why 
these calculations are really hard to prove I produce .9 because in the less producing system you have also 
farmers who produce 1 or .8, and in the 1.2 system you have 1.1 and 1.3 
S: Isn’t all the manure analysed though? 
J: Yeah, now it’s analysed but if you say my pit is empty but I still haven’t got my balance. 
S: How can that happen? 
J: Yeah, then we will say did you put all the manure you moved in the right administration because if you 
move manure you have to fill in a form, if you fill in a form the one who accepts the manure gets a surplus, 
if you don’t fill in the form you don’t get a surplus, so most of the time its cheaper to move the manure 
without a form so at the moment its about 8 euro a cubic metre to move the manure, but a few years ago it 
was about 19 euros. 
T: 19? 
J: 19 yeah. Between 15 and 19 euros so it’s half the last years because we reduced the stock of pigs etc. But 
if there are that kind of costs and you have to move it with a form and you have to pay 8 euros a cubic metre 
or you can do it without a form and you have to pay 4. What do I choose! 
S: So this is a sort of fraud? 
J: It’s fraud, yeah. 
T: Does it happen a lot? 
J: We don’t know because…but if people say yeah I’ve got this balance but it doesn’t balance then you can 
say yeah ok maybe the system isn’t alright or there has been fraud and we can’t speak that out. 
S: Are there some holes in the system? 
J:  It could be, it could be, because we have really assessed this system and we have had a lot of discussions 
about this manure sampling. In legislation we said the sampling, the variance in it should be lower than 
15%.  Now it has been really hard to manage to stick below this 15% variance. A few years ago 1 and a half 
year ago there was a report financed by us and it said it’s not 15% it’s 29%. 
T: Double. 
J: double, so... 
S: So that’s the variance in the amount of N and P? 
J: Yeah, the sampling. If it was 1, you could have a sample that said 1.2 or .8 and if you are a pig farmer 
and you get a .8 sample then you have to pay about .2 and if you have lots of pigs then it will be a lot of 
money so there was really a lot of pressure from the pig farmers and the chicken farmers to do something 
about it. If you have 2000 pigs just because of this variance it’s really logical you have to pay one year 
a1000, other years you get 1000 back but if you do some statistical analyses on it you will see the expected 
without any knowledge or hardly any knowledge about variances that every farm should go to zero over 
time everybody should, only a few farmers should pay. But that’s not the case. 
S: No? 
J: No it’s like if you have 100 people to the casino and if you go there after one hour most people will have 
lost a little money or will have won a little money but if you stay there for a month then you will see some 
people have lost really really really big, lots of money and others have won really much money but around 
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equal almost nobody, most people have won or have lost, and they derived from zero, and that’s the thing 
here also. These levies are like a lottery, some have luck and some don’t have luck, and then you have a 
group of farmers, 50% who have to pay and you will see that farmers can move from the one group to the 
other group and it will always be like this, each year farmers will change… 
S: losing or…? 
J: But there is still a group and that group which has to pay is still 50% and the average amount of money 
they have to pay will increase each year and that also leads to fraud, because you can fraud and then you go 
to the other side, and it makes resistance. 
S: Has that happened to a particular sector, that sort of situation? 
J: You see…for instance in cattle farming and in arable farming you don’t see this because you have this 
land, this land is always difficult to see what is happening exact but especially with types of farms that have 
a stable and have pigs or chickens or whatever in it and have hardly any land it comes up this problem and 
then in the chicken farming fraud is far more easy so this is mainly the pig farmers are complaining and 
that’s because they are the ones who have to pay, the chicken farmers for instance, you have far less slurry 
and slurry you have this problem…..other kinds of manure which you can put in a tank, which you can pile 
up manure, you have to take the sample in another way and in practice they just have a cup and do it by 
hand. I have it here, they use this kind of cups  
S: Ok 
J: They just fill it up 
T: With what you want 
J: Exactly, you can yourself manage what’s coming in and so you can influence your sample so it is 
buyable 
T: Because the farmers, pigs they don’t… 
J: Now it is that some people have to do it, but these people are just people who do the transport so there 
are 1000 people in the Netherlands who can do it and they are not something like an accountant, but it’s 
more like the boy next door! So they just make…in slurry there is always a receiver, which has a negative 
influence from a wrong sample but with chicken manure, lots of it is exported so it goes to France or to 
Germany and this German doesn’t mind about the sample because it has no effect on him, so he doesn’t 
mind. 
T: It’s processed? Is it exported for processing? 
J: No just for using on arable farms. In the northern part of France you have this huge wheat farmers and 
they can use it they are really fond of this manure, and in Germany you have also these regions, some 
regions with lots of wheat farms, where it’s going but it is always the trick about transportation costs and 
it’s why it’s limited. 
S: Ok 
T: have the transport costs varied? Are they increasing, decreasing? 
J: Transport costs are depending on gasoline prices and labour prices so they are quite stable. The thing I 
mentioned about the price for slurry, from 19/18 euros to 8 euros is mainly caused by the fact that an arable 
farmer was receiving money if he accepts this manure and this money has gone, so the pig farmer doesn’t 
have to pay but the arable farmer doesn’t receive any money any more 
T: Why’s that? 
J: Because of our…now the amount of manure available has reduced so you have now, as pig farmer, you 
have now more options, if he says I want 5 euros you go to the next, and in 1999 if they asked 5 euros you 
were glad to, because the other one would ask 8 euros so that’s a market thing and because we have reduced 
the amount of pigs in the Netherlands by about 3 million then you get this, there is less manure. 
S: Why is MINAS actually being replaced in 2006? 
J: Because of this conviction in the European…. 
S: Is it really just because of that? 
J: Yeah, if there wasn’t this conviction, we shouldn’t remove it. 
S: Ok, but the conviction, the court of justice didn’t actually say you have to remove MINAS did they? 
J: No, but we have to do something else and if you do something else then MINAS becomes useless, so it 
would be useless and farmers wouldn’t accept it if you said you now have to…with MINAS you have to fill 
in this form and now you also have to fill in this form I don’t think they would like that, no we will say you 
now have to fill in this form and that form we put away.  
T: You couldn’t have adapted MINAS, changed it slightly or…? 
J: Yeah, that’s the things we are studying now because all these new forms will ask new explanations and 
new programmes etc. etc. What I think that will happen is that we will use still some forms of MINAS and 
we will remove a few add a few and then do some other calculations on...and then…for instance this thing 
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about manure sampling is still a big discussion if we should have it or shouldn’t have it in 2006 because 
also in the new system manure sampling, if you are arable farmer and you receive manure how much 
nitrogen and phosphate will you receive, yeah you can do it on two ways - you can put on a norm or you 
can sample so we can still use this sampling and also some other things about MINAS, about other 
fertilisers etc etc its probably staying the same, only the calculation you have to make MINAS is at the end 
of the year, you say ok I received this I sold that and now it’s in balance or it is not in balance and in the 
new system it is more like the Danish system, we are very much looking like at the Danish system and then 
you have to between Christmas and new years eve you have to put up all kinds of calculations. 
S: So beforehand…. 
J: Yeah, beforehand  
S: Is that because of something the court of justice ruled? 
J: Yeah, in the conviction it’s really about beforehand, it should be beforehand and it should be a sentence 
if you don’t comply and not a levy. 
S: So what do you exactly have to do beforehand, do you have to…. 
J: I think, I don’t know, we still don’t know exactly what we are going to do but it will be on the main line 
it will be the same as in Denmark, but in Denmark if I’m good informed you have to send it in someplace 
and these are the things we are talking about now it…. 
S: So you have to send in how much manure you think you are going to use or… 
J: Yeah, for instance, we are talking about should it be sent in to the levies bureau or can you keep it on the 
farm and if you are an arable farmer you have 20 hectares of potatoes, now on a hectare of potatoes I use 10 
cubic metres of pig slurry and some more x kg of fertilisers; that kind of calculation you have to make and 
then you have your sugar beet and whatever, and those kind of calculations you have to make beforehand 
and pig farmers will have to make calculations of  I’ve got 2000 pigs they produce so much manure and I 
will remove that to that farmer or there or whatever., and these are the things we are still working out what 
exactly but the main line will be like this and I think it’s pretty much the same as in Denmark. 
T: Do you have to check this up at the end of the next year, to see if the farmers…? 
J: Yeah, of course, first you have to make the plan and at the end you have to show if you stick to the plan 
and if not why not etc. 
T: So it will still take a lot of people to check… 
J: Yeah, that’s why we are very much, we will make risk groups - that’s a new thing we’ve invented. 
Farmers with low risks just have to fill it in but don’t send it in, and only farms in the high risks groups  
S: So they would be for instance…? 
J: People with….the criteria now is the amount of manure you produce a hectare, so arable farmers is low 
risk, cattle farming is medium risk, pig farming is high risk.  
T: Have the unions, have they talked about this? 
J: Yeah, we are now talking about this and of course it will change and for instance farms with a derogation 
will always fall in the high risk, pig farmers with 100 pigs and 100 hectares are low risk. So it will be 
manure a hectare mainly and then we now have 2 groups, 3 groups, less than 170kg of nitrogen per hectare 
that’s the European norm… 
S: That would be a low risk? 
J: That would be a low risk, then you have the groups above 170 kg with a derogation and this is cattle 
farmers with 170kg to 250 kg that is the figure we use now, and everybody else, and so the pig farmers 
without derogation and cattle farmers above 250kg, that will be the high risk group. Those are the ideas 
now, the plans what’s going through…we will see. 
S: So it’s nothing to do with how much MINAS costs to check that it’s going? 
J: That’s one thing because that’s why we want to go to the 40% less administration costs because of these 
600 people in Assen we have to pay and we like to pay less than 400 so we have to reduce it and that’s why 
we say you don’t have to send it in and that’s why we do the trick with the risk groups and we hope that 
only 20% have to send in. 
S: So it’s the high risk, they’ll have to send in the mineral return. 
J: Yeah, they’ll have to send in the form beforehand and afterwards and now for instance we have about 
80,000 farms who send stuff in and we have to check them and in 2006 only 20,000 farms send in, and it 
costs much less of course. 
T: How many people increased in Assen because of MINAS, how many were there before? 
J: Before it was about 150 or something 
S: Do you think it’s anything to do with the different governments? 
J: No it has to do with the different systems. The levies bureau was introduced in about 1988 or something 
and they started with about 10 or 15 people something like that but then the manure legislation increased, 
Mallia and Wright                                                                                                    MINAS – A Post Mortem? 
255 
increased, and we had in 1984 we had a step in 1986 we had a step in 1992 we had a step and in 1998 we 
got MINAS that’s also a step and then we had the MAO in 2001 so more and more and more legislation and 
more people more forms more etc. 
T: Would you say that MINAS was a main cost, a main increase though? 
J: Yeah, it’s a really huge, huge increase because the other systems it was about how many pigs you may 
have so like milk quota, you know milk quota? 
S: Yeah… 
J: We had these kind of things for animals, animal quota but it is something you have to register once and 
you can sell or buy but that’s it, so for the main farmer it was once every 5 years if they wanted to expand 
or sell their farm or whatever they had to go to the levies bureau, send in the form etc. With MINAS every 
farmer has to send in every year something. It’s really other kind of processing and form handling and 
brochures etc. etc. and now we see that some forms have to change twice a year because we chase 
something, and the ink is hardly dry and we chase it again and it’s really incredible. 
S: If there’s a discrepancy or you’re not sure…? 
J: Because we are still actually developing MINAS, it’s still not settled. In the first two or three years there 
were some major changes made in MINAS and now it’s all mainly small changes to make it work better but 
it can happen that because of that forms have to change, just this month I worked on a change to make it 
more easy for farmers to…actually for manure transport but mainly that we had to change a form again so 
that will maybe still happen and also because of reducing the administrative costs to farmers we are also 
looking at the forms again and saying can’t we put them together or just split them or don’t ask this figure 
again, just only this and that figure…so there are still things going on. 
S: Do you think that it is expensive for farmers to have to fill out all this paperwork? 
J: We had some accountant bureau who researched it for us, it was Ernst and Young, the really big one, 
they did the research and they came to figures like….lets see…..results…. 
S: So was this like over the whole agricultural sector? 
J: Yeah, yeah 
S: And then like an average for the whole or….? 
J: Yeah, let’s see….this is on average, this is not the definite report so the figures are higher and this is pig 
farming, it said 2000 euro. 
S: Per year? 
J: Per year, per farm. 
S: 2000 euros 
J: Chicken farmers, 2600, cattle farming, 2000 but it will definitely be more like 4000 
S: 4000 euros? 
J: 4000 euros, yes it was about 2000 higher. Its 900 for goat and sheep farms, Manure transporters it’s 
about 9000 euros. Arable farming it was about 600 euros. So you see the big ones are the dairy the chickens 
and the pig farms and it’s about 4000, 4-5000, but according to my opinion this is really bad research 
S: Oh, you think so? 
J: Yeah, it is really bad research  
S: Do you think its…why? 
J: Why? Why it’s about… 
 
Switch Tape 
 
S: Ok? 
J: and he can do it on paper, and then it’s quite a lot of work they said its about 1000 euros per year, but 
there is also a system because of identification and registration legislation from Europe and you to call to a 
computer and to register your cows over there. This organisation who organises this I&R system in the 
Netherlands says ok if you pay me 80 euros I’ll send you the necessary overviews about how much cattle 
you have, so most farmers pay 80 euros and are done and then they put in this calculations ok that was 1000 
euros of costs. 
S: So they have just made it up themselves. 
J: No, they had some interviews with people but these people were really good people but they didn’t have 
any knowledge about manure legislation and especially not about how it works in practice, sometimes they 
forgot something and sometimes they counted things twice and we had some really big discussions with 
them and yeah they said oh it’s our research you don’t mind, and then you get…and these are the figures we 
use of course with the official things because it’s the report and you’ve got to stick to the report but I don’t 
think it’s like that. 
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S: No, do you think it’s a lot lower? 
J: Yeah, I…they say 195,000,000 euros and I think it should be about 120 or something, that’s far more 
within reach but actually I don’t mind whether is it 120 or 200,000,000 euros because farmers don’t care 
about the actual costs, they care about the annoyness they have with it, that’s really far more important, the 
annoyance of having to fill on again this form and writing down this figure again while you have written it 
down yesterday and tomorrow you have to do it again because of this forms of the levies bureau and that’s 
what is really important if you want to do something about things like administrative costs for farms you 
should far more focus on asking figures only once, like in, I don’t know I still forget it, if it is in Belgium or 
in Britain, they have this law that says if government has asked a figure once they are not allowed to ask it 
again. 
S: Must be Belgium, it don’t think it would be like that in the UK. 
J: Yeah it can be, I don’t know, but there is somewhere in Europe... if they ask once how many hectares of 
potatoes you have they are not allowed to ask again. 
S: So if they lose the information 
J: Probably the information will be there only not available to other parts of the government and that’s the 
thing, so different departments have to communicate with each other about the data collection and we are 
now going on that track now, but it is really difficult because it has also a lot to do with privacy, privacy is 
really a big issue in this because if you, it’s really easy to make a big data base and put all the information 
of every farm in the Netherlands in it but then you can also do all kinds of cross checking etc etc. and then 
its going to big brother is watching you and that’s a really big problem with that kind of thing and its not 
that easy….its sounds nice. 
S: Don’t a lot of farmers pay accountants to do the bookkeeping? 
J: Yeah, that’s a really big thing with MINAS. I started working here about two years ago and before that I 
worked at an accountant bureau  
T: So on the other side. 
J: On the other side yeah, and I was also actually in manure and information and etc about minas and then 
MINAS started, there was some…you had to pay every year if you send a form in you had to pay 400 
guilders, about 200 euros, when you sent in the form except if you had a declaration of your accountant then 
the forms you sent in were ok or not ok, it was ok. If you had this declaration then you had to pay 50 euros 
so you get a discount of 150 euros. That was in 1998, and in 1999; in 2000 this declaration became…they 
had to… 
S: it became compulsory 
J: Yeah, 
T: All farms? 
J: Only farms with more than 2.5 livestock units per hectare 
T: The intensive farms. 
J: Yeah the intensive farms, and in 2000 also this levy of 50 or 200 euros is finished so they didn’t have to 
pay anything they just had to or didn’t have to, one or the other. That made that in this years there were a lot 
of people whose accountant filled in the forms but now in 2002 we also skipped this declaration, 
completely, so now nobody has to… 
T: No accountant checks…. 
J: It’s not obliged, so they don’t have to 
T: How come? 
J: Because these guys had an accountant….it was about 10,000,000 euros I think, Yeah I think it was 
10,000,000 euros, yeah just 10,000,000 euros for the costs to the farmers of this thing and the levies bureau 
they hadn’t organised that they were able to manage this form so these forms came in and they just put them 
in the closet so there were only a few, there was hardly any direct benefits from it, lots of indirect benefits 
because of this accountant check the farmers could fill in the forms better but there were only indirect 
benefits, no direct benefits, and then if it is about 10,000,000 euros of administrative costs and you want to 
reduce it by 40% it was an easy score so a lot of people here were in favour of the idea, promoted to remove 
this form so now this form is removed and if it gets the signals from the accountants they now have to fill 
only 50% or less of the forms they filled in in 2001 and lots of farmers do it themselves or they let some 
advisors do it like the fodder seller and its like a free service. Lots of fodder firms in the Netherlands also 
do some advisory about which kind of fodder you should use etc etc, and so they are….before MINAS we 
had also a system with forms which you had to send in to the levies bureau. These were filled in always 
about 80% by these fodder guys and now they have to do it again only these forms are far more expensive 
so these poor guys are not really happy about it. But the farmers say ok you can’t do it but then I won’t buy 
your fodder so I’ll go to the other and…so they are forced to do it. 
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S: So the customer has the upper hand for once. 
J: Yeah, yeah in this they have.  
T: So there’s much more checking that has to be done properly by the levies bureau now the accountants 
don’t  
J: Yeah, of course but it’s really difficult because if you have for instance fertilisers, ok the fodder guy is 
filling in then he asks how much fertiliser did you buy, he goes to the financial accounting and yeah so this 
much, but this form goes to the levies bureau, the levies bureau don’t know, they don’t know how much 
fertiliser was bought by the farmer, the only thing they can say is ok he has 10 hectares of land, 150kg of N 
a hectare yeah maybe it is maybe it isn’t, so what. 
T: Don’t they need to back up the MINAS form with paperwork, like financial transactions like the receipts 
for… 
J: No, no, no, they don’t have to send it in that all… you would have 2000 people at the levies bureau, but 
the things we do is for instance with fodder, we have this thing with the fodder industry and they have to 
send in the figures about every farm in the Netherlands who let it grows, so for fodder we can check it if the 
figures are right we have this database with figures from the fodder industry and we have this form from the 
farm and you can just check it. The same thing with all these manure transports: every manure transporter 
has to fill in a form, the form has to be sent into the levies bureau and they scan it and they produce it and 
put it in a database and you can check it with the figures you get at the end of the year. But for instance for 
fertiliser its not done because fertiliser is really dry in the Netherlands about a 1000 people will produce 
fodder so they are manageable especially because of 70% of the fodder is produced by 10 firms or 
something like that, but this fertiliser thing its far more scattered around. For instance there are some arable 
farmers who have a big tractor and also do some work at the neighbour and this big arable farmer buys all 
the fertiliser and sells something to his neighbour, so and we have this border with Belgium and Germany 
so if we do something with fertilisers they go with the tractor to a few kilometres to Belgium and buy the 
fertilisers there and then drive back and for fertilisers, because its far more concentrated in N and P its far 
easier to do that kind of thing than for your fodder because your fodder is far more volume and it has to be 
done once a week or twice a week and so that’s…you will have…. 
T: It doesn’t pay you... 
J: Precise, it doesn’t pay that much to go to Belgium or to Germany for your fodder but for fertilisers it 
does, that’s the problem so, it should be done more checking and it will be done and there will be done 
more checking but the checking will be less good and that’s indeed a thing we have with this. Yeah maybe 
in the new system coming again something because something in the government now is in discussion is 
what we call …ok so you make the sector control itself and we only check how to control it’s done. So for 
instance the effect is like how it is with the accountants: the accountants check and we check the 
accountants. Like on the bourse or something like that. Maybe that’s coming again, I don’t know. That will 
make people have less to do in the levies bureau.  
T: What about the general inspection, are they involved with auditing MINAS?  
J: yeah they are have been involved always but they do a completely different kind of checking and they 
check for instance ok here is a100 cows so they go in the stable and just count, so those are the things that 
still have to be done so you can make it more important or you can make it less important and so you have 
some room there to make it more or to make it less but actually what they do is the field work so, and about 
100 people doing with manure. 
T. Which has always been, it’s hasn’t really changed, the numbers? 
J: No, it’s not really increased, maybe a little increase with the implementation of MINAS but because of 
this when they implemented MINAS we had this accountant thing and one of the reasons we implemented 
this accountant thing was because otherwise we have to increase the general inspection but afterwards we 
dismissed this accountant thing but we didn’t increase the general inspection. 
S: So, what’s the…. 
J: so you could say, that the controls now are less than intended in 1997, the year before MINAS but that’s 
a political decision so…that’s how things goes  
S:. Sure.  
J: and farmers don’t complain about this… 
T: Of course not. Do people at the levies bureau, do they actually… if they get a report that looks a bit 
strange or it doesn’t make sense, do they…. 
J: This levies bureau and this general inspection have really intensive contact because for instance they do 
about 3000 inspections on MINAS and I think for 1500 cases the levies bureau says you go to this farm and 
that farm and that farm and so they say to the general inspection you should visit these 1500 addresses. 
S: Is that a year? 
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J: Something like a year, and the other 1500 are generated by the general inspection themselves and they 
have some control programmes and they can look into data from the levies bureau and they have all kinds 
of smart programmes and making selections and so they try to do it like that, and then there is still some just 
a sample for control, if we only go after the bad guys you have to also see how the less bad guys are doing. 
S: Is there only bad guys then? 
J: Nooo 
S: Just bad guys and less bad guys! 
J: Yeah but, there are also good guys, of course but you have to make sure that they are good guys so if you 
have a group of good guys you still have to check now and then to see if the good guys are really good 
guys. 
T. Don’t just believe it 
J: Don’t just believe it. 
S: How would you change MINAS if, if it was still going to continue? 
J: If it was still going to continue, yeah that’s something to do with basic costs, some things we are going 
through is the use of the internet and the use of management systems on the computer. For instance last year 
there was a test with 15 pig farmers who had a management system and they kept all there data in the 
management system and then together with the software supplier it was a project to make an extra tool in 
the software so that at the end of the year they could just electronically send their forms to the levies bureau 
and it was quite a success and for instance next year there’s, next half a year it’s said it will be 
implemented, so it will be available to everybody with a management system but not all farmers have a 
management system but the ones who have it they don’t have to fill in the forms again by hand and they 
will be directly sent to the levies bureau and there they don’t have to process these forms, they just get the 
data so it will also have a big advantages for the levies bureau because all these farmers writing a six or a 
seven or an eight its not always that easy to see what they have written so those are the kind of things we 
are going to do. Like for instance other kinds of forms that you can fill in via the Internet and those kinds of 
things we are going to do. 
S: On the administrative side. But how about the actual way the system works on the actual farming side? 
Like how it doesn’t really seem to work for intensive… 
J: Yeah, that’s a really a hard discussion because, for instance this variance in sampling…there two kinds of 
ways you can look at it, you can say ok, you have this variance and that’s it and you’ve got to live with it, or 
you can say now we have got to manage it and then you can manage it in legislation, like you put every 
time, you say ok the variance is 16%, you make a margin of 16% and so if you are a pig producer you could 
say, ok if the analysis says its three, you can count with 3.5 if you are an arable farmer and you  get the 
same figure you can account with  2.5. But that can lead to big problems because the one if they start 
pumping it around then everything will disappear, so it’s not a good idea I don’t think. Other kinds of 
possibilities are technical solutions, trying technically to reduce this 16%, to whatever, 10%, 5%, 1%, but 
still also 1% variance the problem is less but you still got this problem, so the only other solution is putting 
a norm, but we have also analysed all this data about the analyses we got and there is also a big variance 
between the different transports of manure so if you put a norm it would probably be worse, a variance not 
of 16% but about 40%. 
S: So a norm for….. 
J: Nitrogen and phosphate in pig manure. 
S: In pig manure. 
J: And then divide it in 10 types of pig manure. 
S: Are there 10 types of pig manure? 
J: More, 
S: Are there? 
J: Yeah, because we have for sows, pigs, piglets and boars, pigs in certain housekeeping system and then 
pig manure from processed and then we have the slurry and buyable manure. 
S: Organic, is that…? 
J: No that’s not a special, the difference about the kind of pig, the slurry or stable manure,  and processed or 
no processed, but if you have organic it will be stable non-processed pig manure, for instance so that’s your 
norm. 
T. The feed cannot…. 
J: No, we had that in the old system, then we had this I think it’s for pigs 15 different kinds of manure. And 
we have goats are 41, 42, 43, 43a and in the old system where we have these norms, we had each goat split 
up in 10 sub goats, so you didn’t have 16 kinds of pig manure but you had 160 types of pig manure all with 
different norms. 
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S: Pretty complicated. 
J: Yeah. 
J: Imagine if we are going back to such a kind of system. Yeah, because if we don’t want to sample the 
manure, because there’s lots of hassle about this 16% variance, you go to norms. 
S: You think that’s going to happen? 
J: I don’t know what’s going to happen. But those are the two principle kinds of things you can do you can 
sample or you can put a norm. If you have just one norm, one norm for pig manure, your variance will be 
about 60% or something like that, so that’s not manageable. So you will have to split it up to make this 
variance smaller. 
T. To get a real result. 
S: But if you use a norm, will there then still be an incentive for farmers to reduce…. 
J: That depends on how you do it. In the old system you had for instance the common code for just pigs is 
52a, so if you have just pigs you have 52a and that’s about lets say 4.5 kg P per cubic metre. Now how is 
was done then was to say ok, that’s your common code but if you have fodder with low phosphate 
percentages, you go not in 52a but you go in 52ad, and the norm there is not 4.5 but 4.1 and the advantage 
of 4.1 is that you have to move less manure and the one who receives it who has arable farm and can, for 
instance has 200 kg P, can receive more cubic metres, and if you go first to your first neighbour and then to 
your next neighbour and then the next with increasing transport costs, it’s for everybody profitable to have 
this low, so you can have a system with norms with incentives to reduce phosphate use. 
T. in that way. 
J: So for instance in my opinion it was in the old system it was a better incentive to reduce the use 
phosphate than in MINAS, in MINAS if you have a lot of phosphate going through the pig then its going in 
the manure and the analysis just says its not 4.5 but its 6 kg phosphate per cubic metre, nothing happens you 
don’t have to pay, whatever, it’s only that you have maybe these transport costs. But in the old system it 
was really an incentive and that’s the time when there was being done lots of research in the fodder industry 
to reduce this phosphate use. 
S: So what’s the disadvantage of using norms then, it seems like it would be cheaper to administer. 
J: Complicated. It’s complicated in checking, because if you see the manure, I can’t see if it’s from sows or 
boars or piglets or pigs. 
S: It doesn’t come in different colours then? 
J: No it doesn’t come in different colours. No. Some people can see the difference between pig manure and 
dairy farm manure but average people in the Netherlands even can’t see that, so you can have 160 different 
kinds of pig manure but then you have this cattle manure and all these other kinds of manure, you have 
maybe 500, 600 different kinds of manure, how are you going to check that they use the right code? 
S: Ok. 
J: No way, there’s no way of checking that.  
T. Only from what’s happening on the farm? The feed they use and all that stuff…. 
J: So you have to check it there but it’s of course really a weak control and you can only check it if they fill 
it in, you can’t check it afterwards. It’s really hard to check it afterwards. Or you have to assign these codes 
to farms but then they have to fill in forms to ask for a code and then you have to apply for a code and then 
you get these farms who don’t agree with the received code and you get these processes and you can go to 
the board etc, etc. about all kinds of things and so it has also big disadvantages. 
T: from the administration point of view, it seems to be. 
J: Yeah, but the other kinds if you don’t have to do sampling it also costs money, so it’s the one or the 
other, for me it’s choosing between two bad things 
T. There’s no good. 
J: There’s no good thing, there’s no good thing. 
T. At this point. 
J: That’s the main problem with Dutch manure legislation, there’s no good solution.  
S: Do you think that there’s just too many pigs in the Netherlands? 
J: Too many animals, yeah. That’s the difference between the Netherlands and the other European 
countries, we have far more animals per hectare so we can expand the Netherlands or we can reduce the 
amount of animals we have. 
S: Get a bit more land back from the Sea.  
J: Or from Belgium or Germany or something 
S: Yeah, why not? Invade. 
T. Do you think maybe it’s also the structure of the farming, how it’s developed? 
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J: Yeah, it’s also part of the problem because from history there are certain parts of the Netherlands where 
these pigs and these chickens are and there are not the places where the arable farmers are, so all this 
manure has to be transported from these places with these pig and it’s … 
S: Where are they mainly? 
J: Let’s see - the Netherlands. I’m not such a good …. but this is about how the Netherlands looks like, and 
here we have an area and lets say about here we have an area. Here are the pigs mainly and the chickens, 
approximately like that. And here is arable farming and here is arable farming. 
S: South and East. 
J: Yeah, south and east. That’s also how we call it because these areas are mentioned in some legislation, 
the south and the east.  
S: What do you think of the environmental results of MINAS with N and P? 
J: At the moment there is research going on we have to do it every two years. Maybe you have seen it? 
S: Yeah, we saw Oene Oenema, he gave us that. 
J: Yeah because this is the results of the thing we did two years ago and now we are again doing the same. 
S: Ok, when is the new one then? 
J: April. End of April there will be the next report. Yeah, that’s the thing we have, and the results show that 
it’s improving. 
T. Based on measurements in the ground water? 
J: Yeah, both measurements and modal calculations. 
T. Have you seen differences in the nutrient surpluses, the reports from the farms where they are overall? 
Are they credible? 
J: What we see overall is the allowed amounts of surplus is diminishing every year it’s diminishing. But 
still lots of farms don’t pay any levy. 
T. Even if they are above? 
J: They are below and the amount, the percentage of farms who are below is increasing also. 
S: Why is that, how? 
J: Yeah, it’s really tricky.  
T. it’s not such a good indicator then? 
J: We don’t know. There are people here they are really stressed about it, I’m one of the people who is not 
so stressed about it. For instance in 2001 our arable farmers started to join MINAS fully. Ok so 2001 was 
the first year they had to make the balance sheet. Now the main, the main surplus from arable farmers is 
fertiliser, so what did all the arable farmers do - they bought all their fertiliser in December 2000, no 
problem. And if you then make this balance sheet you see a huge gap, all these arable farmers stayed far 
below the limit they were allowed so then there are some people who are coming from the levies bureau and 
they said oh gee, you see they didn’t have to pay anything, and they were far below and it’s no good and it’s 
this and it’s that. And I said yeah ok but it’s logical, it’s just common sense from the arable farmers they 
have done this and this and that so… 
S: Anyone would… 
J: Anyone would, especially because at the same time the taxes on fertilisers raised from 6% in 2000 to 
90% in 2001 so they had an extra motivation to buy the fertilisers in 2000 and use them in 2001. So it’s 
really common and then you could say yeah is it a mistake in the system or is it fraud or is it just like it is 
and that’s a really hard discussion depending on how you look at it. 
T. Isn’t it maybe just the first year they can get away with that? 
J: Yeah only the first year, and the same was for the dairy farms and the pig farms and the chicken farms 
did the same in 1997, with fodder etc. They also bought in December 1997, they bought up all the fertiliser 
and the fodder etc. and then it will fade away the effect so I didn’t really mind about that. That’s a long time 
effect and it’s not a year by year effect, just let it go. 
S: So in the end it catches up with them, after a few years of MINAS? 
J: Yeah but that’s, they won’t count their farm because in 2006 we will have a new system so I think the 
arable farmers if they are really smart they don’t have to pay anything. 
S: But it seems like it’s actually, would you say it’s worked to an extent, MINAS? 
J: Yeah, certainly it has worked, you can see it in the figures and you, farmers also mentioned it, if you are 
seeing what’s happening in the sector and how people are talking about fertiliser and the use of fertiliser etc, 
etc. Just yesterday I received a small booklet about how to fertilise potatoes and now you see things like if 
you use pig manure you can account the nitrogen for 100 percent but if you use chicken fertiliser you 
should account only 10 percent. And that kind of things make signs to me that people are busy with that 
kind of stuff. If I use manure, how does it work and what is the impact of my fertiliser etc.  
T. There’s an interest, right? 
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J: There’s an interest, so they are busy working with it and optimising the total use of nitrogen etc. And if 
you have reached that, people will use less. That’s one of the main things, we have some projects on 
mineral management and you could see all kinds of things but nothing has any correlation; results of farms 
in euros went one way and surpluses went the other way etc. Except for one, the results and the surpluses: if 
the surpluses of nitrogen and phosphate diminished, the results went up, that was the only one correlation in 
all the results and it had to do with farms that started to use less fodder, optimised their fodder use and 
optimised their fertiliser use and optimised their manure use because if you optimise it more accurately, you 
have to buy less and it will save money. 
S: So it’s… 
J: But what’s happening now, that’s the thing that happened the last five years, one of my fears is that the 
next five years we have to go beyond the point of optimalisation. So they have to use less fertiliser than 
optimal. 
T. Why would that be? 
J: Because of the European Union. And because of the still going on and strengthening of this 
environmental criteria we have to meet. 
S: Does that mean they will have to produce less than they possibly can? 
J: That will be the result, yeah for instance let’s say potatoes it needs, I don’t know exactly, 220 kg 
nitrogen, maybe a few years ago they used 250. Now the last five years they moved from 250 to 220 but 
now I’m afraid that they have to move now to 200, so it will affect the amount of potatoes they will harvest. 
S: And then that obviously affects their income. 
J: And that will effect their income and that will effect the way they will look to the system and that will 
effect the amount of aggression against the system and their acceptance etc. and the fraud and…But those 
are some things that are going on and it’s really a thing we are concerned about, what’s going on with 
agriculture in the Netherlands. 
S: What effect will that have do you think, if it does go that way? 
J: For instance there is a new kind of legislation from Europe, in 2000, yeah we call it… I don’t know it in 
English, we call it the….it has to do something with water or so with legislation, a new collective kind of 
legislation we had to implement in 2015 and there has been done a study about the goals and what has to be 
done to reach these goals. And the study isn’t done, you can make remarks on it, remarks like it’s not that 
good or whatever, but this study shows that 60% of agriculture will diminish the next 10 years if we have to 
implement it and yeah that’s really a kind of effect that are really big and there are now discussions going 
on about what is acceptable, what’s acceptable; you have these environmental goals you want to reach, ok, 
but what are allowable costs. 
S: For society, for…. 
T. Do you think the environmental standards which you are expected to implement, from Europe I mean, 
they are environmentally good, or maybe they should be revised maybe they’re… 
J: I think that the Netherlands will look at Europe which countries are willing to go together and discuss, 
the criteria, the environmental criteria. Because for instance in areas like the west of the Netherlands where 
lots of water is coming from everywhere, where a lot of people are living, should there be the same criteria 
to the water as in the Alps? And that’s what’s happening now, if the water is here, it has the same criteria 
almost as in the Alps. And that’s I’ve heard from Bart that in Denmark there are also really big problems 
with this legislation, but things are over there are a little different because there’s a really big focus on 
phosphate and in Denmark I have heard if there is a little too much phosphate the fish will die. So there is 
also from fishery an incentive to apply to these norms but in the Netherlands sometimes we have some dead 
birds because of….        
 
Switch Tape 
 
J: You have these islands over here, there’s a lot of water and here there are some main problems, we are 
now seeing for instance that farmers over here in this region have made a deal with environmental 
organisations to say ok the problem is a phosphate problem lets just try to reduce our phosphate surplus in 
this area about 80,000,000 kg phosphate in the next few years and so there is really an area policy to 
manage the problems over there and I think that’s a good thing. I don’t know if you have travelled to this 
area. 
S: Is that around Amsterdam or? 
J: Yeah from here (The Hague) to Amsterdam and maybe to Utrecht and from here to Utrecht if you… 
S: Yeah, in a train… 
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J: Yeah, yeah, ok but you should look out the window because this is a really typical area for agriculture 
because here you have really a lot of water and you will see you have all this land going like this… 
S: With the water channels… 
J: Yeah, all the water channels, and you will see this is sometimes only 20 metres (width of field)  
S: They’re very small areas of land. 
J: Yeah, small areas with all this water in between and then if your manure here and there is some heavy 
rain you can’t help it that it will appear in the water, so if you have really really heavy norms for the water 
you can’t use any manure here anymore 
S: ok 
J: So that’s now we are, now our big problems are in this area, I would say this area is now our biggest 
problem because it’s sandy and a bad quality of sand 
S: The south and the east 
J: Yeah, and also here the dry sand we call it. Extra vulnerable areas but now this problem is a phosphate 
problem and this 2015 problem our main problem is here. So what’s left? What’s left! 
S: The arable farmers down here 
J: Yeah, ok. These are the things that are happening now  
S: So you’re talking about going beyond optimality, can’t say it myself.  And farmers having to produce 
less food and then obviously they’ll have less income and everything, I guess the problem is what are they 
going to do instead? 
J: It is something that is already going on because in the Netherlands the farmers have this diminishing 
income already, pig farmers have had 5 years together now, dairy farmers is slowly diminishing, arable 
farming is always going up and down and yeah, people are now looking at what they should do, and there 
are people who have started camping, people who have started a shop to sell products, there are people who 
expand really hard to get bigger or buy a farm or people who start all kinds of activities also from…how do 
they say…to invite people on the farm to…not tourism,  but people with emotional stress, to let them live 
on the farm 
S: Ok 
J: To let them come every day on the farm for de-stressing 
S: Do a bit of work  
J: Yeah, and also for mentally ill people, etc. so there are all kinds of things going on and we call it…. 
broadening of agriculture  
S: Yeah, diversification 
J: Yeah, diversification all kinds of side activities going on and that’s an advantage of all these people 
around these farms in the Netherlands, you need people if you want to open a shop or to have a camping or 
whatever and so. 
T: Those are the right regions. 
J: Yeah, there are also people here etc. So that’s something that’s going on and that will be one of the big 
issues in this department, how to go also with the new Fishler plan about subsidies etc. Here we have these 
big cities and in between we have the green heart as we call it, but if we have this plans and then if we see 
Fischler what will happen to these dairy farms, mainly dairy farms are over here, maybe it’s a good idea to 
give them 10,000 euros each year and then say ok but then you have to stick here, you have to put cows on 
the pasture and you take care of yourself. But those are the kind of discussions that are starting. Yeah more 
and more people see that this should be something like central park. Just with some farms in it, to manage it 
and to manage it cheap, for instance for government it will be far cheaper to have these farms going on 
here, and to give them some money to manage it all by themselves. They are the bigger political issues 
going on for the next 10 years, what to do with the Netherlands. Do we stick to our position of being third 
agricultural export country in the world or don’t we mind and is it ok if we go to 20th place on that rank 
T: So there isn’t a defined path at the moment where… 
J: No, no, yeah …last year, the last few months there was some discussion about this pig and chicken farms 
in the Netherlands and the minister went to the countryside to talk to the people but that was mainly on 
animal welfare and the role of the government in animal welfare etc. But then the general thing is that we 
say animal welfare is something that should be arranged mainly between producers and consumers and at 
this moment at the point we have reached in the Netherlands there is no  great role for  the government 
because it doesn’t work, because if we say you have to give your chickens or your pigs extra space and the 
meat or the eggs get more expensive from the Netherlands and they are in a shop and beside it there is meat 
and eggs from Germany costing a few cents less, what are you going to choose. And so the Government is 
now at the moment the point that they are saying ok if you want some extra animal welfare it’s ok but you 
have to arrange it yourselves, and also farmers who like…like eco-farming or organic farming, that’s the 
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kind of thing that’s arranged by the farmers and the consumers themselves. Farmers produce, consumers 
buy, ok, everybody happy. If there is something in-between general farming, organic farming and some 
kind of farming in between, we don’t mind  
T: That’s up to them. 
J: That’s up to them but…there’s now still the discussion that the consumers say now the animal welfare is 
not enough and the farmer says yeah it’s too expensive, and that’s not the place where we want to be, in 
between. They have to arrange it together.  
S: Yeah, yeah 
J: Yeah, but with manure legislation it’s far more complicated because you have this European legislation 
which we have to implement 
S: And that’s it? 
J: And that’s it. 
S: As you’ve found out, a couple of months ago 
J: Yeah, exactly, you have some little space to manoeuvre but it’s not that big 
T: Why had the Netherlands decided to go for a system like MINAS to implement the directive? 
J: Because of this, the main idea behind MINAS was because the other system, like the one in Denmark, 
it’s…there is less space for individual farmers to do something else on the farm, to…in the Netherlands you 
have farms which have 5 cows a hectare and just also with one cow a hectare and if you say both may use 
250kg nitrogen per hectare, one will say it’s not enough the other will say ‘plenty’. There are also places 
where you can harvest 4 times or 5 times or 6 times per year, grass, and places where you can harvest two 
or three times per year grass, so by using MINAS it should be right in each situation and that’s why we 
chose MINAS and I think it’s still the best system, but yeah it’s not accepted on some kind of legislation 
things, but to reach the goal you want to reach for the environment, it’s the best because the same problems 
we have with MINAS about fraud etc will we have with the new system, exactly the same. The fraud will 
be the same etc. So that’s not the reason why we have to move from the one system to the other system. 
S: So ideally you’d maybe like to keep it and just simplify it a little 
J: Yeah, that would probably be ok if we didn’t have this conviction we would try to optimise the system 
and make it less and to do something for these pig farmers with these problems and with the administration 
with all these people in the levies bureau, that would be an ongoing process maybe even another 4 or5 years 
make it better and use more computers and ICT and internet etc. It would’ve worked and we could have 
made the norms a little lower so to reach our environmental goals and that would have worked. I see one of 
the things now, we have these levies at the end of the year and now we have to make them pay the money at 
the beginning of the year. That’s the difference in practice, in both systems you have to pay, in both types of 
situation you can say ok I’ll pay and I’ll see, just like people where it’s forbidden to drive to fast on the 
interstate but people still do it, and they get this ticket, they just pay and they go on, people say I can pay or 
I can not pay. But those are the reasons why the commission was against MINAS because it was called a 
levy. If we had called it a punishment maybe they would have accepted it but you don’t know, you don’t 
know. 
T: But in practice you will fine people, not take them to court anyway… in the next system, you will still… 
J: Yeah, we will fine them, we will fine them because it will ask far too much from legislation to put them 
out of court so you will start with a fine of maybe 500 or 1000 euros  
T: So it’s still a monetary punishment… 
J: Yeah, of course, of course. For instance if you have firms, you can’t put a firm into jail 
T: No 
J: So if you have firms the only thing you can do is something with money. 
T: in any case. 
J: It’s the only case. 
T: A levy or a fine. 
J: Yeah, and what’s the difference, you have to pay anyway.  
S: It’s just a word isn’t it? 
J: Yeah, the thing with MINAS was it’s afterwards and it should be before, and that’s another thing but …I 
think it’s for the environment better to check it afterwards because… 
S: You know for sure then. 
J: You know for sure and now for instance if it’s the weather is a big influence on the implications for the 
environment, if there’s a lot of rain, less rain, whatever and MINAS did take that into account if you have a 
year where there is less growth of grass you should also use less fertiliser otherwise you get big problems 
with your MINAS. In the new system it doesn’t mind because a hectare of grass, you just put on this 
amount of nitrogen and what the heck!  
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S: Or say a year where you had swine fever or something like that. 
J: Yeah, absolutely. Just like that.  
T: You can’t predict 
J: Yeah. There were good systems with MINAS and the new system we will have lots of the same problems 
and some extra ones.  
S: how do you think you could make MINAS satisfy the Nitrate Directive? 
J: It’s not a path we’re going to walk,  
S: No 
T: Too much time in court... 
J: The sentence was that obvious, it was that clear, so that… 
S: No arguing…. 
J: No argument, never have been. After we received the text here within a quarter of an hour everybody 
agreed…. 
S: People in tears…. 
J: MINAS exit.  
T: Were you expecting the conviction? 
J: There was this advice of the advocate general and it was also really negative so you could expect it. But 
it’s like you have made an examination and you know it is wrong but finally when you get this mark it still 
hurts, it still hurts! 
J: Let’s see… I’ve got some figures on those questions you sent…..let’s see …there you can have the sheets 
from….yes the breakdown of the people. I have counted it, here: central ministry – 10, levies bureau – 450, 
General Inspection -100….MINAS, these are the number of people and this is the MAO thing over here and 
we have also this quota system so in fact we have three systems 
T: The quota system’s older 
J: And the quota system and the MAO are about the same. 
S: Ok 
J: Here are the annual administrative running costs for the central ministry 1,000,000 euros and the levies 
bureau 45,000,000 euros, general inspection he doesn’t know, the prosecution service yeah it’s really hard, 
it’s really hard to say. And here there 100 people I guess it will be 450, it should say it’s about a quarter or 
something like that. One-off costs for the introduction of MINAS administrative. Yeah, there will have been 
but the setup costs, it was such a mess the introduction of MINAS, really really… 
T: In what way? 
J: In what way? In 1999 the first forms came in, the first checks were done in 2000, and the first farmers 
who received any comment on the things they handed in was about two three years later and so it was really 
a mess. 
T. It was very long then… 
J: Yeah, it had to do with all kinds of struggles between how should we check them, and should we check 
’til the last kilogram or should we use margins, whatever, and we were not ready, we were just not ready to 
implement then and I see now happening the same. 
T. You have less time now 
J: Yeah, we have less time, yeah, I see 
T. And you can’t wait 
J: We see the same. What’s the most expensive cost of MINAS, you mean levies bureau? That will be let’s 
see…I saw some papers, here, yeah this is on MINAS, it’s 25,000,000 
S: 25,000,000 euros 
J: Yeah, euros. And here this is the biggest one and this is the annual form about MINAS, that’s 17. 
Another big one is this one and that is the form that goes with the manure transport 
T. Is that the checking involved? 
J: Yeah, the checking but also the registration, it’s about half a million forms and they are scanned  
T. The administration involved. 
J: Yeah, the data entry etc. But this information we use to say how the levies bureau is working, and like 
this form is about manure and that costs 11 euros a form, this form is about other organic fertilisers and it 
costs 5 euros a form. 
S: Why the big difference? 
J: yeah, that’s what we ask. And they say, other kinds of processing 
S: Would it be possible to get this little box? 
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J: Yeah, yeah I’ll make some copies and these are the things like the quota system, this is mainly the quota 
system. You can see 6,000,000 about and this box is about the MAO and this is about 4.6 but there was one, 
let’s see… this one, it’s not such a big one, it should be here. 
T: The MAO system was that was more of a one-off thing or is it a running cost? 
J: No, it’s a running cost these are the running costs you can see that this is the biggest and this is the 
annual contracts registration and checking etc, it’s 3,000,000. And then you have still the parcel 
registration, for all the land registration, that’s not in it  
S: How much does all that cost to do? 
J: That’s not in here, also about, I think between 10 and 15 million again. But that’s the thing we are also 
going to use for the subsidies so we are moving to one time collecting figures and more times using them, 
and that’s a thing that has to develop and that’s really expensive especially because…yeah, sometimes you 
start to operate too early and things are not tested well enough, and then there’s really big loads of shit. 
Yeah, I can make copies of these and then we can write some English words what it’s about. MINAS, ok 
yeah, this is total, this is total and this is annual running costs, these are, you saw the levies brochures for 
here, central ministry, yeah this is about one colleague or something like that and for MINAS it is also one 
and we do most things together. 
T: The same people…. 
J: Yeah, the same people, this is the same 10 people do MINAS do the quota, do MAO, the negotiations 
with Brussels, do the negotiations with the Parliament, do also some other things about ammonia 
legislation, all kinds of things… 
S: Busy 10 people… 
J: Yeah, busy 10 people. Busy 10 people, busy me! Busy Bart! This 450, you can see it on this figures, I 
think that’s the best thing to do….general inspection, we have 100 people and we tell them what to do, so 
we can say ok all people more go this year to MINAS and that year to MAO and most of the time we say 
put this much people on one thing and this much people on the other thing, maybe let’s see here I have, oh 
here you have, that’s another, oh this is about the plans for 2003, and here it says MINAS, 28,000,000, 
quota 11,000,000, MAO is 6,000,000, the rest, less than 1,000,000. 
T. The quota system still takes up so much…. 
J: Yeah, but that is because there is a lot of difficult processes and here in it will be less this year because 
we had this quota and for pigs we introduced in 1998 I think, or 1997, introduced another quota and it made 
the people with the original quota have maybe first 10 and then they got 9, so there came a lot of protest. 
S: Oh, so it was reduced by 10%. 
J: Yeah, also and we had some calculations and people would say, yeah but in the old system I was building 
a stable to expand and now I’ve got this new system and now I can’t buy any more quota etc. So there was a 
lot of protest… 
T. And every case took a lot of time. 
J: Yeah, exactly, and that was what they did in 1997,1998 and we did a frame in 2001 for the chickens, but 
then we didn’t, we just swapped from the one system to the other system and we didn’t take away any quota 
but there was still these farmers who said, yeah I’m an exception, I should have something else and then 
you get this…you can go to court and you have to protest and etc. and there’s still a lot of things in here 
because if you see this, this, this overview, this is for the next year, you see it’s far less, about half and it has 
to do because these are the last years of this transformation. Here I’ve got something about the general 
inspection; yeah here it says 22.5 checks on MINAS per year. Here, oh, here, it’s in hours, in people hours, 
MINAS 42,000 hours, MAO and quota 28, that’s the use - 7, and it has to do with you are not allowed to 
use any manure at the moment, except for some special soils 
S: You’ve got to inject it into the soil  
J: Yeah, that kind of things and also checks, and here there is special groups, the manure transporters are 
also this amount of hours. 
T. To unload, that’s a lot. 
J: Yeah, it’s over 100 people, so you should have 170,000 hours, or something like that. Yeah, it’s a little 
less 123. I think it’s normal guy has to work about 17 hundred hours. And here these are some overhead 
costs, like people who fight us and have come back with problems etc. And this is harder to split these guys 
up about this because… 
T. Yeah, because they work on everything. 
J: Yeah. So I can also make a copy of this. Yeah, this is every year checking of the contracts but also the 
land registration, it’s also really expensive 
S: So that’s the most expensive aspect of MAO…. 
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J: Because of this land registration we use it for different things, so it’s hard to say. I think it’s a part of 
MAO, other people say no it’s not a part of MAO. It’s just who you are talking to, it’s hard to say that’s the 
most expensive part of MAO, it’s hard to say. 
S: Because it’s used for different purposes 
T. It started for MAO but it’s gonna… 
J: Yeah, it started for MAO, it’s also in our legislation that people have to but people say no it should not be 
in this kind of legislation it should be there. Because then we ain’t responsible anymore for the costs that 
come with it. Yeah, here I got some things from another colleague, of the farmers who want to opt out. It’s 
about 50 euros per kg of phosphate and 90 euros per square metre of stable demolished. 
S: So that transfers into the number of pigs does it that first one, or animals   
J: Yeah, a pig, a regular pig is 7.4 
S: Kg of phosphate? 
J: Yeah and a sow is about 20 
T. Is that money pay for their production rights or….not the actual animal? 
J: This pays for the quota and then when they demolish also the stable, they could get 90 euros per square 
metre. And here it says it’s 25% of the estimated agricultural use value 
T: That’s when you have land, I suppose 
J: this is on average, so they estimate the agricultural use value of your stable and you get 25% of that and 
on average it has been 90 euros. That’s how I interpret it. 
S: It sounds good. 
T. I believe you 
J: 6,000 farms are expected to break up; here 46 hundred people joined this system about breaking down. 
T: opted out 
J: Yeah, they opted out 
S: Up to this point. 
J: Yeah but now these things are closed. There won’t be any more, but more farms will be closed down but 
we don’t know if 2% of the farms every year stops, it’s hard to say why. Is it because they have no sense, is 
it because they didn’t like it, is it because they have to move because of house building, whatever.  
S: Lots of different reasons 
J: Lots of different reasons 
T. Even these 4,600? Do you think it’s because of MINAS or it could be…? 
J: Yeah, their financial situation was also, these things happened a few years after the swine fever so there 
were lots of people with bad financial situations who signed in for this programme and they tried to get just 
a job. So it’s hard to say that this is just because of MINAS. 
T: A lot of things happening 
J: Yeah, here per sector 2% cattle, only beef cattle 
T. Not dairy 
J: No dairy. This is poultry and this is chicken and those other things…turkeys. Turkey and this is pigs 
T: pigs most then 
J: Yeah….for sure. You can read these figures, now, you understand? 
T. Yeah, 14 75 right? 
S: Ok 
J: That’s stables. And here these are the number of farms. Yeah, these are the ones who have been handled 
yet and 61 hundred have filled in the forms, 770 withdrawn, 700 declined 
T: Declined by the ministry or? 
J: Yeah, declined by the ministry, and 30 yet to come 
S: So that’s relating to… 
J: 61 hundred.  
T: So these are besides the 4,600? 
J: Yeah, these are the ones who are ready, finished, 61 hundred people filled in the forms about 800 said ok 
give it to me back, I don’t want it, 700 we said you don’t get it, and 30 are still to come. 
S: So that 4,000 whatever it is, plus that, equals 6,100 
J: Yeah, it does, it does. Correct. 
J: Let’s have a look. Have we answered all the questions? Do administration costs include the information 
dissemination pyramid? 
T: We were wondering whether that cost… 
J: Ok, the projects…there was an agreement with the farmers organisation there should be 150,000,000 
guilders into research and knowledge gain and the money is gone so…. 
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T: Was that government money or… 
J: Yeah, government money from our department and the department of environment.  
T: So how did the unions come into this, the farmers unions? 
J: There was a deal with them. 
T: To accept MINAS? 
J: Yeah, for instance, and some other things 
T. The main union? 
J: Yeah, LTO. The agricultural organisation of the Netherlands. We had this deal with and that’s why we 
did projects on and etc and now the three most specialised projects are going to continue in regular research 
programmes. 
T: Like the cows and opportunities one? 
J: Yeah, cows and opportunities and… 
S: Farm data in practice? 
J: Yeah, cows with a future, cows and chances is about cows, there’s also a project, same kind of  project 
on arable farms and it’s Demarke, the research farm. Those are the three that are going further and the cows 
and arable farm are small projects with 10 to 15 members and for instance the biggest project is practical 
figures and that has about 250 participants. 
T: Do you think that information, those projects did they help the farmers a lot, to accept MINAS? 
J: It could have helped much more. What you see is that in the projects the farmers get really extensive 
support and they learn a lot etc. But it is really hard to let it spin off to the rest of the farmers and that’s the 
thing, some projects run for 5 years and only in the last year there has been more attention to this 
communication to the rest of the sector and it’s really a difficult thing because most of the research is about 
how do you grow a crop or how do you feed a cow; those are the two main issues and those are things we 
have been researching already for 100 years, how do you grow a crop and how do you feed a cow. So, and 
of course it is nice to do it on theoretical circumstances and to do it on farms etc. But you see that our 
research groups at the universities 
T: wageningen? 
J: Wageningen, and Lelystad….we have also some research stations. These are also the institutes that 
support these projects but are also the institutes that do regular research on these kinds of things, so some 
interaction between them is good but also… what should have happened if we hadn’t this? For instance we 
have about 5 to 10 really big fodder companies, they also do research. I think what they do is more 
important because they reach every farm. 
T: It’s in their interests. 
J: It is in their interest, and as soon as farmers are complaining to the fodder industry about minerals, they 
will do research.  
S: To satisfy their customers. 
J: It’s the market, and it’s far more powerful than these kind of projects and you see now it’s going off a 
little, but for instance, they had this practical figures project for farmers, when it was going on I was at this 
accountancy bureau. We had some clients who participated in this project and we had also to fill in these 
forms for them because it was a deal, we paid a little in the project and we earned some by filling in these 
forms so it was close to no costs but we had to make some hours. Then there was, after two years there were 
figures so we asked the project leaders, can we get a day where we can get some information out of the 
project, so that we can learn and advise our farmers better. Now after asking 6, 7, 8 times there was a day 
but it was not about getting knowledge but it was about, oh what is the project about. I didn’t mind, I 
wanted to know what are the results of the project and what did we learn and what can I tell my farmers to 
do, to do it better, but that was really hard to get out, and it was really hard to get really good things to know 
and it still is because, especially for dairy farming because you have two big problems, to feed your cow 
and to manage grassland and there is a really big interaction and most people have knowledge about 
grassland or about cows, but to do it right you have to have knowledge about both and that problem isn’t 
solved. Yeah, maybe there are some groups of farmers in these projects who have got a feeling they know it 
but it’s on their farm, on their type of soil, with their type of cows. 
T: It’s very specific to them. 
J: Very specific.  
T: So it’s not so easy to... 
J: No, because you have all different types of soils in the Netherlands from clay to sand to all kinds of 
mixtures etc. And it’s not comparable. Because it is…on average it’s comparable, on average we do it ok, 
but now it’s not more on average, it’s now on specific things that are going into depth and to deepen your 
knowledge even further than we already know, and you see that then you get certain burdens that you can’t 
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get over and yeah maybe there are some who moved a little during these projects but I’m not so positive 
about these projects, I think the money could have been used better 
S: Like…just could have been used better? 
J: Like, putting less money in the project and more in communication. And now all the money is gone to 
the project and within the project 90% of the money is spent on supporting the farmers, so instead if they 
had put 70% on supporting the farmers and 30% on communication, writing documents about how we feed 
our cows, how we manage our grassland, what to do when this happens, what to do when that happens, 
putting these documents on internet, making one central internet site for all these projects, it still isn’t there, 
that kind of things. 
S: So it’s just a small minority of farmers who have benefited 
J: Yeah, and some people around them, the neighbours, their friends and family 
S: Best friends… 
J: Those are the main people who have profited and also the advisories involved in these projects and the 
researchers, the project leaders etc. They have really big business. 
S: How come there wasn’t one for the pig livestock sector? 
J: That’s because of… the view we have about this sector is that it is just a stable, you put feed in and you 
put the manure out. 
S: Nothing you can do management wise. 
J: Yeah, it’s not really intelligent, when you have a system like MINAS because MINAS is just about what 
you put in you have to put out, yeah and that’s just what they do, the only thing you can manage there is the 
amount of phosphate you use per pig, whereas in MINAS it’s not interesting as long as you say what’s 
going in is going out and how big this stream coming in and coming out is, it’s not interesting, so that’s why 
there is no thing on that.  
 
Switch Tape 
 
J: …with the amount of water in my manure, because if I have less water in my manure, I’ve less cubic 
metres of manure, so every cubic metre less is 8 euros. Those are the issues over there. But that doesn’t 
need a big project. 
S: Yeah, Ok. I think we’ve taken up enough of your time. 
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